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The New River Ordnance Plant was a wartime explosives plant designed for the 

loading of propellant and igniter'charges and the manufacture of bags therefor. 

It was financed by the United States Government and operated by Hercules Powder 

Company, Wilmington, Delaware, 

The plant site was located 1 mile from Dublin, Pulaski County, Virginia; 6 

miles from the town of Pulaski, the county deat of Pulaski County; 52 miles 

from Roanoke, the largest city in this area; and 3S7 miles from Wilmington, 

Delaware, the Home Office of the Hercules Company, The New River Plant was just 

12 miles from the Radford Ordnance Vforks, the plant that manufactured most of 

the powder that was afterwards bagged at New River, 

Located in the rugged foothills of the surrounding Blue Ridge and Alleghany 

mountains, the topography of the area is hilly and rolling — an excellent 

feature for explosive safety but one that presents difficulties from the point 

of view of construction. 

The plant was named after the New River, which body of water skirted the 

plant site in Pulaski County, The New River rises in North Carolina; meanders 

its way up to Radford, Virginia; and then suddenly cuts through the mountains 

between Radford and Vfest Virginia, Its outflow is into the Kanawha River at 

Gauley Bridge, West Virginia, the point which teminates the 255-mile course of 

the New River, 

The New River was discovered by Abraham Wood, the explorer in 1654, and was 

originally named the Woods River, (Some historians claim that Vfoods himself did 

not discover the river but that his agents, Thomas Batts .'and Robert Fallam, were 
) 

the first white men to reach it after an expedition to this section in I67I0) 

Whereas historians disagree, geologists agree that the New River is the only 

river on the North American Continent that flows in a general northerly di­

rection — its terminus being due northwest of its source. This leads them to 
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conclude that the river is one of the oldest on the continent. 

In 1750 a Dr. Thomas Walker, who had migrated to this section, changed the 

name Woods River to that of New River, 

History does repeat itself. During the days of the American revolution, a 

plant was built just a few miles from the New River plant site and along the 

banks of the New River for the purpose of supplying our soldiers with black 

powder. Later in 1820, also on the banks of the river at Jackson's Ferry, a 

structure was erected for the manufacture of shot. The old tower, known as the 

Shot Tower, still stands. 

The inhabitants of this section are descendaaits of those intrepid pioneers 

who had migrated to this area in search of freedom and security. They settled 

in this section largely because of th;: -ich soil, abundant grazing lands, and 

beauty of the natui'al scene. Largely of Scotch-Irish ancestry, the people of 

this section form a solid, conse.^vative type of American citizenry. 

Although primarily supported by agriculture, the people of this section have 

never been adverse to industry's "setting up shop" here to keep abreast of the 

times. The town of Pulaski has for a long time been industrially minded. 

Twenty-seven industrial concerns that manufacture such varied things as textiles, 

furniture, chemicals, veneer, etc., are located in Pulaski. 

In this immediate section are many educational institutions of high rank, 

such as Virginia Polytechnic Institute, the largest college in the state; 

Radford State Teacher's College ("Women's Division of V.P.I,), ̂Roanoke College, 

Hollins College, Marion College, Virginia Interment College, and Emory and 

Henry College. 

Pulaski County was named after Count Casimir Pulaski. He came to this 

country after being solicited to fight for the cause of American freedom by 

Benjamin Franklin. He was later killed in 1779 in the siege of Savannah, 
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The foUovang figures show the number of pounds of powder received at 

and shipped from the New River Ordnance Plant from 1941 through 1945. 

Lbs, of Powder Received 

13,201,012 

67,675,793 

92,946,682 

104,290,051 

. 49,453,330 

Total No, of Lbs. .. 

327,566,868 

12ii2 

2^ 

mi 

Lbs, of Powder Shipped 

2,744,804 

49,502,644 

86,731,211 

83,101,229 

65,881,465 

i.v 

287,961,353 

Eoanoke, Virginia 

Date January. 1946 

Lucian D, Booth 
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and busses, because it permitted them to avoid the heavy grades in the 

vicinity of Pulaski. A by-pass to the west of Dublin existed which 

connected Routes 11 and 100, permitting south-bound traffic to avoid the 

village of Dublin. The plant constructed a by-pass road to permit easy 

access of traffic from the east to the plant proper, by-passing the town cf 

Dublin. 

i. Labor and Housing 

The estimated operating labor was about 4,500 people. The type of 

work to be performed at this plant did not require highly skilled labor, 

and a high percentage of women could be used. One disadvantage of this 

location as regards labor was that the Radford Ordnance Works had drawn 

heavily on the labor of this vicinity. C^nseqv-ently, labor would have to 

be drawn from the farms and small towns within a fifty-mile radius of the 

plant. 

Housing near the plant location 'was non-existent, so the prospective 

employees would have to commute from thei.i: existing residences. During the 

latter part of 1941, 75 duplex houses w u'e constructed by the Farm Security 

Administration, approximately seven miles west of the plant on a site 

purchased outri.ght by the Government' from Charles p. McGill. The Farm 

Security Administration also erected 20 dormitories across Route 100 from 

the plant. However, they were erected too late to be of much help. As a 

result, most of the employees had to travel long distdnces by automobile or 

bus. Eventually a privately financed company built about 20 small houses 

near the plant for purchase on contract. Later, the F.H.A. discussed the 

idea of constructing 150 houses on the plant property. This was never 

realized as the result of Vcj.riation of war requirements. 

Estimates for Contract Purposes, New River Plant 

At the time Hercules was called upon to design and operate the Bag 
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Loading Plant, the only such operations being conducted in the United States 

were in the Army plants at Picatinny Arsenal, New Jersey, and Curtis Bay 

Ordnance Depot, Maryland, and in the Navy Plant at lona Island, New York. 

Those existing facilities were visited by representatives of Hercules Powder 

Company, and data were obtained concerning equipment and operation. Details 

of organization, costs of production, unit performance rates, etc., were 

studied for the types of ammunition being bagged at each plant. 

From these studies there was prepared by the Hercules' Engineering 

Department, in collaboration with the Hercules' Operating Division of the 

Explosives Department, a preliminary tentative layout and an estimate of 

the cost of the plant and of operation for one year. 

The original schedule for the design of the plant (and for determining 

the contractors' fees for construction and operation) called for the follow­

ing recommended daily capacity: 

No'. of No. Charges Lbs. Loaded 
Loading Lines Type of Charge in 24 Hrs. in 24 Hrs. 

1 75 i'M How., or equiv. 16,000 15,500 
1 105 MM How., or equiv. 8,000 23,000 
1 155 MM How., MlAl, or equiv. 8,000 21,000 
1 155 MM How., M2, or equiv. 8,000 66,000 
1 155 Gun, or equiv. L,000 100,000 
5 Bag Loading lines 44,000 235,500 
3 Igniter Loading lines 

A line consisted of two identical sets of buildings set right-and-left, 

having in common such Service and Administrational buildings (e.g. heating 

unit) as could more economically be combined without sacrifice of safety. 

Each line was to be capable of loading any type of charge except stacked 

charges at rates specified in a designated drawing. One line v/as to be 
/ . 

equipped to load stacked charges. 

Facilities were to be provided, included in the plant, to manufacture 

propelling charge bags and igniter bags. 

Storage for 30 days' supply of incoming materials and for 60 days' supply 
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of finished (outgoing) materials was to be provided. This storage capacity 

was estimated to require: 

20 Vi'arehouses for Inert (Non-explosive) .Materials 
3 Black Powder Magazines 
20 Smokeless Powder Magazines 
50 Propelling Charge Magazines 

•The above-mentioned daily capacity was the planned production for tln-vo 

8-hour shifts, 7 days a, week, with a lay-off of one shift each Sunday anc 

reduction of 1056 efficiency on each night shift. This w-as equivalent to 

28 days per month operation on the above-mentioned charges and rates. Pionned 

operations for one year were limited by funds available, and production oroers 

for 12 months following the beginning of on.,?rations were not to exceed: 

1,400,000 Charges for 7,5 MM Howitzer 
2^200,000 Charges fIOC PM. howj.x.zor 
900,000 Charges foi 155 J'lh Hov.i;'.LztTr, }(2 
492,000 Charges for 155 MM Gun. 1917 

Therefore, the initial.operating contract was to be based upon operating 

all lines one 8-hour shift per day for one year — with, provisions for 

increasing this rate to the maxiruura when a.'-'d if such action might be reouired. 

The above reouirements as to nuinber ant. Lype of buildings and loadings 

were changed, as given hereafter, before the contract was signed. Loading 

schedules were revised frequently and abruptly thereafter. 

10i Contracts for the New River Plant 

The United States Government entered into two primary contracts covering 

the New River Loading Plant. One contract was Vvith Hercules Powder Company, 

Wilmington, Delaware, for the design of the plant, the technical supervision 

of the construction of the project, the procurement and InstEillation of 

operating equipment, and the operation of the plant. 

The second contract was with Mason and Hanger Company, New York, for the 

construction of the plant in accordance with drawings and specifications 
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furnished them by. Hercules Powder Company. 

11» Contract No. W-ORD-492, and Amendments, with Hercules Powder Company 

The contract entered into between the United States Government, and 

Hercules Powder Company, designated No, W-ORD-492, was signed December 17, 

1940, This contract was for architectural and engineering services in 

connection with constructing and equipping a plant for th'^ loading of 

propellant and igniter charges and the manufacture of bags therefor; 

procurement and installation of operating equipment; preparation for oper­

ation (including training of operating personnel); and operation of such 

plant. 

The plant, was to consist of 4 Propellant Charge Bag Loading lines, 2 

Igniter Charge Pa.g Leading lines, an.' '.r/arcetlate hoppers; bag manufacturing 

buildings, admnistration buildings, shops, railroads, roads, steam lines, 

air lines, electric lines, telephone lines, fencing, lighting, powerhouse, 

dormitories, wai.sr system, staff dwellings, cafeterias, guard ouarters, fire-

fighting equipment and housing 'thereof; and other buildings and equipment 

necessary or appropriate for a Bag Load;;.n.g IG.ant of the approximate capacity 

aforesaid, with storage buildings adequate for about 30 days' supply of 

incoming material and about 60 days' production of finished product. 

The contract further specified the following detailed services were to 

be required of the contractor; 

Make the necessary surveys and supervise test borings 
and foundation exploration. 

Prepare preliminary studies, sketches, cost estimates, 
and progress schedules together with approximate estimates 
of materials requirements. 

Adapt Government designs, drawings, specifications,, 
details, and standards to the work whenever same were 
furnished or designated by the contracting officer. 

Obtain necessary permits and approvals from all local. 
State, and Federal authorities. 

•'-K; '' 

3 
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V'/hcn preliminary drawings v;ere approved by the contracting 
officer, prepare final designs, detailed working drawings, and 
specifications in accordance with Government standards necessary 
for the effective coordination and efficient execution of the 
construction v;ork, and revise the drav^ings and specifications • 
as required by the contracting officer. Final drawings v/erc to 
be prepared for permanent record, inked in on linen or othcrv/ise 
as directed by the contracting officorj the specifications wore 
to be mimeographed to produce the nuijiber of copies required by 
the contracting officer. 

Establish the governing linos, bench marks, and grades; and 
supervise the work designed by the contractor to insure the 
construction of every part of the work in accordance with the 
approved drawings and specifications referred to in Paragraph 
"e" above, and within the areas and boundaries designated for 
the project. 

Check and approve all shop end vrork drawings submitted in 
connection with the construction work to assure that they 
confoim with approved drawings. 

Make customary field tests of concrete and concrete 
aggregates and other materials at the site during construction 
operations and inspect all materials and workmanship at the 
site, 

V/hen requested, consult and advise with the contracting 
officer on any question which may arise in connection with the 
work. 

Upon termination of the contract or completion of the work 
thereunder as determined by the contracting officer, the 
contractor vfas to correct the tracings to shov/ changes in the 
actual construction from the original drav/ings. 

Perform all other architectural and engineering services 
V'fithin the scope of this contract, required by the contracting 
officer. 

Technically supervise the construction of the project. 

Purchase or produce and install or cause to be installed 
all operating equipment, jigs, fixtures, tools, and gages 
(including working, testing, and inspecting) necessary for a 
plant of this type. 

Supplement No, 1 to Original Contract 

This supplement, dated September 10, 1941 to the original contract was 

to eliminate the provision for a commanding officer to represent both the 
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contracting officer appointed by the Quartormastcr General and the 

contracting officer appointed by the Chief of Ordnance; to define the scope 

of authority of each said contracting officer; to provide for elimination 

of provisions relating to installation of equipment so that the samie may bo 

made the subject of a collateral contract; and further to provide thr.t no 

claim for increase of the fixed-fees vii.ll be mc.de by the contractor because 

of errors or omissions made in computing the original estimates or because 

the estimated costs vary from the actual cpsts, and the contractor has agreed 

to such modification upon the terms, conditions, and provisions hereinafter 

set forth. 

Supplement No, 2 to Original Contract 

This supplement, dated December 15, 1942, to the original contract vaas 

tp modify the contract as so supplemented so as to include therein ceiri^ain 

stipulations regarding payment of telegraph charges, subrogation, 

renegotiation, the Walsh-Hc.?.lcy Public Contracts claiia, and statutory 

Provisions, 

Change Order "A" to Ori/;inal Contract 

This change order to the original contract was dated July 17, 1942, 

The original contract did not CQmtompla.te any construction work on the part of 

Hercules Powder Company, This change order provided that Hercules Pov;der 

Company perform or subcontract for the performance of certain additional 

construction, the additional construction to consist of the produremont and 

installation of one water tube boiler, its'accessories, and the necessary 

connections to heat buildings of the plant. 

Change Order No, 4- to Original Contract 

This change order, dated April 24, 1943, to the original contract v/as 

a" formal confirmation of instructions given to Hercules Pov/der Cempojiy by 
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Lieutenant Culonel Fred H. Gcllu]. in e letter dated January 8, 1943} t ;• Jo 

all things necessary toward • i^reparing to construct a building for crating 

purposes, and later to construct such along with the necessary facilities and 

ai..purtenances for the crating of bundled amniuniti.jn. 

Supplement No, 5 to Original Contract 

•' 'Thie supplerient, dated May 19,-1943, to the original cva-.ract provided 

^for a change ,in the Termination Clause. 

Supplement No, 6 to Original Contract 

In accordance with the provisions of the original contract, the Government, 

by a notice in writing, dated May 20, 1943, notified HerciiLes Powder Company 

to terminate opera,tions at the New River Ordnance Plant and to place the 

plant in standby condition. The Government and Htircules Powder Company, after 

negotiations., arrived on Au gust 1, 1943, at an agreement as to the estiraated 

cost of the work to be performed by reason of such termin-'tion, and the 

amount of the fixed-fee to be paid for such termination. This supplement, 

dated January 25, 1944, to the original contract was a formal corifirmr.ti -n 

of the agreement arrived at on August 1, 1943. 

12. Contracts, for Construction, Mason & Hangej^ Company 

" contract for constructing the plant by the Mason & Hanger Company, New 

Yjrk, was entered into between that c..5mpr.ny -..nd the U. S. G-^vernment and 

signed on December 17, 1940, The contract was design.ated No. W-6451-QM-1. 

The contract specified that the cJntract.^r should, in the shortest 

possible time, furnish the lab:-r, materials, t-ols, machinery, equipment, 

facilities, supplies not furnished by the G.:..vernment, and services; and do all 

things necessary for the construction of o. plant to. be located on a site to 

be furnished by the Government ne.?r Pulaski, Vir dnia, f or the l^xdin-^ -of 

propellant char.-.es, incluuin ^ the i-niter chr.r--GS, and for the manufacture 
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of bags for such chargesj the plant Tvas to have an estlnrated daily capacity 

as outlined. 

The constructing contractor sub-let part of the work toward the 

construction of the plant under the following subcontracts; 

Subcontract No, 1, between Mason &: Hanger Company and Pendleton 

. Construction Corporation, Wytheville, Virginia, was to furnish 200,000 tons 

of crushed stone for roads, produced in a quarry on tlie plant site. 

Subcontract No. 2, between Mason & Hanger Company and Virginia Machinery 

& Vfell Company, Richmond, Virginia, was to furnish plant supervision, 

insurance, labor, and material for drilling, casing, and testing an oight-

inch^in-diameter well at a location on the site of the New River Ordnance 

Plant. This contract was later modified to include the drilling of a second 

and third well under the terms agreed to in the amendments, which were 

similar to the original contract. 

Subcontract No. 3, between Mason & Hanger Company and The Chicago Bridge 

& Iron Company, was for the designing, detailing, furnishing, shipping, and 

erecting two 150,000-gallon elevated steel water tanks.. 

Subcontract No. i+, between Mason & Hanger Company and the V7estbrook 

Elevator Manufacturing Company, New York, was for the designing, detailing, 

furnishing, shipping, and installing eight plunger-type elevators. 

Subcontract No. 5, between Mason & Hanger Company and Guy M. Bcaty, 

New York, was for the furnishing and installing insulation on pipes, fittings, 

and flat surfaces. This work pertained particularly to the pipes of the 

heating system in the buildings of the plant. 

Subcontract No. 6, between Mason & Hanger Company and the Cement Gun 

Company, was to design and to furnish engineering services and labor for the 

construction of two 500,000-galion gunite tanks for storing of water for the 

• 
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Siiscontract No. 7, between Mason & Hanger Company and the Automatic 

Sprinkler Corporation of America, New York, was for the purpose of furnish­

ing the plant supervision, insurance, labor, and materials for sprink].er 

installation in eight Bag Loading buildings. 

Subcontract No. 8, between Mason & Hanger Company and Crawford & Slaten 

Company, Charlotte, North Carolina, was for the purpose of furnishing the 

plant supervision, insurancej labor, and materials for sprinkler installation 

in 3 Igniter Houses, Laboratory, 3 Inert Vferehouses, and the Hospital. 

Subcontract No. 9, between Mason & Hanger Company and Century Sprinkler 

Corporation, Richmond, Virginia, was for the purpose of furnishing the plant 

supervision, insurance, labor, and materials'for sprinkler installation in 

the Bag Manufacturing Building. 

13, Acquisition of Land 

The initial plan of purchasing, begun on the tract which was later found 

to be too small, was the employment of local ragents acting under a local 

committee. The defects of this plan were; slowness of operation, alleged 

inequities in appraisals, controversies ov'sr appraisals, and failures to 

acquire property releases. A less personal approach was.indie: ted. The 

Land Acquisition Division of the U. S. Department of Agriculture, under the 

supervision of Mr. James M, Gray, took over the responsibility of acquiring 

the land. Mr, Frank E. Fitzpatrick was directly in charge of the acquisition. 

The property was secured throu.gh a combination of voluntary agreements and 

proceedings of condemnation and court action. 

Aside froin the reluctance of the owners to part with their homes and 

farms, which had in some cases been possessed by the same family for 

generations, the difficulties of purchase were mainly imperfect or clouded 
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titles, incompetence of property holders to pass titles for other reasons, 

and other legal obstacles. There were k5 tracts of which 24 were acquired 

by condemnation. 

The tracts acquired through condemnation were as follows; 

Tract No. 1 Mrs. Annie C. Alexander • 
3 ELiza Conner Estate 
8 Mary W. Patterson 

11 Mrs. Annie C. Alexander 
12 Annie P. Withrow 
15 Agnes M. Altizer 
16 L. M. Crabtree 
17 Claude Trail 
18 Walden Dudley Estate 
25c John L. Thompson and Estate of Elenor A. Sayers 
26 W. W. Dudley 
27 W. W. Dudley 
28 Kent Farmer 
30 Mrs. J. B. Farmer 
34 Harry Landrus 
37 John A. Mantz 
42 A. L. Altizer 
48 Mi'S. Blanche M. Bocock 
69c W. H. McLecd & 'A'alden Dudley Estates 
72c Annie 1'iH.tl'irow 
73c Annie Withrov/ 
74c H. H. Farmer and Estate of Sallie D. Landrum 
76c H. B. Tabor and Estate of Sallie L. Watkins 
80c S. E. Hardwick and Est.-t-;- of Sebastian Wygal 

Of the 3,865.3 acres of the plant Lite, 3,834 acres were purchased by 

the Government and 31.3 acres were leased as follows: water line easement, 

7.45 acres; sewer line easement, 9.26 acres; river service road, 3.93 acres; 

and lake front, 10.66 acres. 

The acquiring of the land for the plant site was'begun on November 4, 

1940, with the first piece of property being purchased from Mr. H. S. Ward. 

On April 22, 1942, the Commonwealth of Virginia ceded exclusive juris­

diction of the site of the New Pdver Ordnance Plant to the Federal Government, 

... ' • • . •. •• ;^ 
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D. SAFETY DEPARTMENT (UNIT OF EXPLOSIVES DEPARTMENT) 

All safety matters pertaining to the operation of Explosive plants 

were regulated by the manager of safety, who was directly responsible to 

the director of operations. The scope of his duties included the prevention 

of injuries to personnel and the prevention of property and material losses. 

Because of the characteristics of the process material, the manager's 

efforts were directed toward the prevention of explosions and fires and 

toward the arrangement of all operations, so that injury to personnel and 

damage to.property would be limited if an explosion or fire occurred. 

In order to insure the continued operation of plants, the company 

established a definite policy with reference to the safety of personnel 
* 

and equipment. It was the object to provide all necessary facilities in 

order to eliminate as far as possible the danger from fire or explosion. 

The plants thus built were manned with operators who were thoroughly trained 

to operate the equipment, and who knew how to handle themselves whenever 

emergencies arose. 

While the training of personnel was a necessary function of the local 

management, the manager of safety entered this picture as a source of 

information and educational material. An employee's Safety Handbook was 

made available. This booklet contained not only the general rules that 

applied to all workers but also the specific rules to be followed on each 

type of job. By keeping in touch with other or.ganizations, such as the 

National Safety Council and the American Standards Association, the manager 

of safety brought together the best experience of others and saw that the 

necessary information reached those parties who could apply it in the 

interests of safety of operation. 
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To carry the company policy forward, it v/as necessary to provide 

adequate organization both at the Home Office and at the several plants,. 

The organization was developed to carry on properly the different phases 

of the work,, from design through engineering and construction to the 

continued performance after the plant was put in operation. During the 

first phase, the importance of safety in design and construction was under 

the direction of the safety engineer of the Engineering Department, The 

latter phase, including the development of new safety equipment, now methods 

of operation, and the trrdning of operating personnel,., was under the direction 

of the manager of safety of the Operating Department,.. In general, the policy 

pertaining to safety matters was determinvod and established by the Home Office 

Organization, On the operating plant, the safety policies were carried out in 

all Operations by the Operating Department, with the assistance of the Plant 

Safety Department,. In general,.the Plant Safety Department consisted of a 

safety superintendent, assistant safety superintendent,, fire chief, shift 

safety engineers,, and shift safety inspectors. The Plant Fire Department 

acted as a unit under the direction of the fire chief, who was responsible 

to the safety superintendent. 

The requirements of facilities expanded to meet the increased demands of 

war production imposed a large burden on the management to insure safety of 

operation,. The nev; plant might have been designed to produce new types or 

standard types, of material,. In either case, there was'the tremendous 

problem of training new workers to handle safely hazardous material. In the 

latter case, there was the added burden of producing equipment that could 

process the new material in a safe manner. 

All explosives processing equipment had to be designed to operate so that 

the chances for causing a fire or explosion were minimized; therefore, all 
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new designs and changes to existing designs were reviewed by the manager of 

safety to be certain that they complied with accepted standards. The 

standards were developed from experience and from careful testing and study 

of new materials and methods. The facilities of the Experiment Station, 

Engineering Department, and other departments were available to help in this 

work. 

Through plant inspections and correspondence, the Office of the Manager 

of Safety provided a central control for the exchange of information and the 

coordination of safety work at the several plants. It was also the 

responsibility of this office to see that the plant was equipped vdth a 

Safety Department and a Fire Department, adequately staffed and supplied 

with facilities to suit their needs. 

Valuable information was obtained from the reports submitted from the 

safety superintendents of the various plants. These reports showed the 

nature of things that cause injury to personnel and equipment. From the 

information in these reports, suggestions for improvements on both equipment 

and methods of operation vfere derived, so that accidents would not be 

repeated. Meetings were held of all plant safety superintendents, and from 

the free exchange of ideas, valuable information looking toward improvements 

WrS-s obtained. 

The safety experience of the company v/as recorded in a systematic manner 

by the use of several forms. The Works Accident and Fire Report Fonivs were 

used to describe incidents involving property damage. Industrial Injury 

Forms were used to record the information pertaining to injuries to 

personnel. By summarizing the information conveyed by these reports, the 

manager of safety could appraise the effectiveness of the Safety Program, 

and therefore he could see vJiera to devote his time and effort to improve 

A 
C> '•-1' 
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:Conditions. 

The arrangement of the New River Ordnance Plant conformed to the pattern 

of High .Explosives plants and was based on three fundamental conceptions: 

that the causes of explosions and fires be eliminated to the greatest possible 

extent; that the effect of an explosion or fire be confined to the building 

where it occurred; and that no steps be overlooked in protecting the personnel 

from injuries.. The spacing of buildings in accordance with the Table of 

Intraplant Distances was a typical application of this policy. 

An example of how safety was built into the process equipment could be 

found in the tubes used to deliver black powder to the charging machines. 

These tubes were originally built from light-gauge, seamless copper tubing. 

Tests demonstrated that such tubes offered sufficient confinement to cause 

the black powder to bin?n with explosive force when the powder was ignited 

.with a flame. Ignition during operation would blow the tubes to bits and 

would probably seXferely injure any exposed personnel. Further tests with 

slit tubes• demonstrated that under similar conditions such tubes would simply 

open up and remain in one piece. With this arrangement, there was practically 

no confinement and the powder burned without explosive violence. Since 

shielding was impractical, the use of slit tubes was adopted as a reasonable 

way to reduce the danger to the operating personnel. 

Operating equipment was continually studied to take advantage of improved 

methods. This study might have taken place by installing a model of the unit 

at a safe, remote location where the effect of a fire involving operating 

quantities of material could be observed safely. A test on the mock-up of 

a sealing machine led to the recommendation that additional shields be 

provided around the charging door. The value of the additional protection 

provided by the shielding of the machines as suggested was brought out iidnen. 
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at a later dato^ an accidental fire was confined tt- the room in which the 

machine was located and did not communicate to the c-perator's working 

P'^sition* 
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F. ADDITIONAL PLANT FACILITIES• 

Rehabilitation of Bag Loading Lines 1, 2, 3, and 4 required no new 

design work. Except for the conservation of critical materials, the buildir.gs 

for the Bag Loading Line No. 5 were of similar construction to those on Bag 

Loading Lines 1 to 4 inclusive. 

The Flash Reducer Loading buildings were designed to house six volumetric 

charging machines in each building. These machines, designed to perfom a 

loading operation which had heretofore been done manually, brought a 200% 

saving in manpower and increased operating efficiency and accuracy. 

The buildings were constructed v/ith concrete foundations and 5" concro^-.e 

floors, which were covered with 1/4" iiubbellite. The operating bays were 
* 

enclosed on three sides by 12" concrete fire vfalls. The exterior wall of 

each bay was of a light-frame construction lined vath l/4" H, E, Finish 

Transits, v/hich was nailed with brass or copper nails. This wall was lightly 

j attached to the building proper and served as a "blow-out" panel. 

The roof also was of typical construction with 2"-x-6" rafters spaced 

2'-0" on center, covered with Cellotex over which white, roll-top roofing 

was applied. 

Buildings 1 and 8 vrere 9' longer than Buildings Nos, 2 to 7 inclusive, 

because of the addition of an Inspection Room, Construction of other buildings 

required for the Flash Reducer Loading Line was in genef'al typical, requiring 

no additional important design work. 

A total of 290 drawings was used for the various plant additions vThich 

were constructed in the period September 1, 1944, to August l3, 1945, Of these 

185 were new drawingsj 101 were re-approved drawings; and 4 were void dravirings. 
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A breakdijwn of drawings required by the i:roject and a sununary for all 

projects follows 5 

Increment Cellophane 
• Wrayjping Plant 

Approved New Drawings 54 

Re-approved Drawings 14 

Void Drawings . ~ 

Total 68 

Rehabilitation of Bag Loading Facilities 
Lines 1, 2, and 3 

Approved New Drawings • 35 

Re-approved Drawings 3 

Void Drawings 1 

Total * 39 

Flash Reducer Loading Lines 

Approved New Drawings 54 

Re-approved Drawings 

Void Drawings 

Total ^ 

Bag Loading Lines No„ 1. and No. 5 

Approved New Drawings • 42 

Re-approved Drawings 84 

Void Drawings 3l 

Total 129 

•NOTE; All drawings required for this , roject had been completed before 

construction was st'opped. 
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PART II — TIIE PLANT 
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SECTION I 

Design, Supervision of Construction, 

and Construction Contractor 
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Chapter IV 

MANAGER'S RESPONSIBILITIES - CONSTRUCTION 

A. Introduction 

6r 

. 1, Responsibilities', Projected Organization 

The manager of the plant was given the duty of carrying out the con­

tractual obligations of Hercules Powder Company in connection with this 

establishment. Briefly, they were to design the plant, perform the 

architectural and engineering service, technically supervise the con­

struction of the project, procure and install operating equipment, train 

operating personnel, and operate the plant. These functions have been 

mentioned in Chapter II, paragraphs 6 and 10. 

It will be noted that the contract stipulated that Hercules would 

furnish architectural service. This particular requirement obligated 

Hercules to assist the Government in determining that the constmiction 

contractor (a collateral contract) build the plant in accordance with the 

plans, drawings, and specifications as approved by the Government. 

It will also be noted that the contract stipulated that Hercules would 

"Technically supervise the construction of the project." This clause was 

interpreted to mean that Hercules, in addition to being responsible for 

preparing the lay-out plans, drawings, and specifications for approval of 

the Government, was responsible for supervising construction so far as 

technical operating matters might be concerned, thus assuring that the 

plant, when completed, would accomplish the object for which built. 

The Government contracting officers' representatives on the site of 
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the project, through their War Department inspectors and the assistance of 

Hercules representatives on technical matters during construction, were 

responsible for seeing that all matters were carried out in accordance with 

the contract. All work, when completed, was inspected by representatives 

of Mason and Hanger, the Ordnance Department, the Quartermaster Corps, and 

Hercules Powder Company. Representatives of Ordnance and Hercules accepted 

it. 

The first problem to be given consideration was to study the require­

ments of the contract and then form an organization appropriate for the 

task. 

After an inspection of the Government Loading plants and a study of 

the design and engineering aspects, together with the operating require­

ments, the work was divided into the following five main groups; 

a. Plant, building, and equipment design 

b. Field engineering 

c. Hiring and training key personnel 

d. Planning and scheduling production, and estimating material and 
personnel requirements, 

e. Purchasing 

Group (a) was in the hands of Mr. Johnson Roney, II, as chief drafts­

man and Mr. Robert Cotter as assistant chief draftsman. Upon completion 

of the design work at VJilraington, Mr. Roney was made assistant chief super­

vising engineer, and Mr. Cotter was continued as chief draftsman at the 

plant. All designs and drawings were scrutinized and approved, in person 

or in delegation, by the plant manager. 

>7 
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Group (b) was in charge of Mr. Ernest D. Bean as cMef supervising 

engineer of construction. His was the responsibility for surveys, lo­

cations, grades, inspection, progress reports, and general execution of 

the construction supervision. 

Group (c) was delegated to Mr. George R. Foulke, Jr., as assistant 

manager and to Mr. Lewis C. Kleinhans, general superintendent. 

The plant manager undertook Group (d) with the assistance of Mr. C. T. 

Butler who was slated to be assistant manager in charge of production; how­

ever he was assigned to other duties as soon as these studies were completed, 

and the manager carried this group until the organization began to function 

at the plant, at which time the schedules were assigned to Mr. Foulke for 

execution under his function as assistant manager. 

Group (e) was handled by Mr. M. P. Sarfarty, first at Wilmington, then 

at New River. This included the writing of. purchasing specifications, and 

covered all the operating equipment and materials purchased directly by 

Hercules Powder Company. 

B. Engineering and Design-

1. Design Preliminaries 

The contract called for a plant having an estimated daily capacity, 

based on working twenty-four hours per day, as follows; 

No. of Type Charge No* Charges Pro- . Pdr. Loaded in 
Lines Loaded duced in 24 Hrs. ' 24 Hours 

2 105 MM. How. 16,000 46,000 
1 • 155 MM. How., M2 8,000 66,000 
1 155 MM. Gun, M1918 4,000 100,000 

28,000 212,000 
2 Igniter Charge lines.. 
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The preceding-rated capacities were based on three eight-hour shifts 

per twenty-four hours. 

The plant was to consist of 4 Propellent Charge Bag Loading lines, 

2 Igniter Charge Bag Loading lines, and appropriate hoppers; Bag Manu:-

facturing buildings. Administration buildings. Shops, railroads, roads, 

steam lines, air lines, electric lines, telephone lines, fencing, light­

ing, Power House, Dormitories, water system. Staff Dwellings, Cafeterias, 

Guard Quarters, fire-fighting equipment and housing thereof; and other 

buildings and eq\iLpment necessary or appropriate for a Bag Loading Plant 

of the approximate capacity aforesaid, with Storage buildings adequate for 

about 30 days' supply of incoming material and about 60 days' production 

of finished product. Every Propellant Charge Bag Loading Line above 

referred to was to be capable of loading any type of charge except stacked 

charges at rates shown on Drawing No. SK-7982, dated October 28. 1940, on 

file in the Office of the Chief of Ordnance, and equipment was to be pro­

vided so that one of said lines could be adapted to load stacked charges. 

This contracted estimated daily capacity was a reduction from that used 

in the early estimates for preparing the contract. The reduction caused 

a corresponding decrease in the whole plant design as envisioned, and the 

altered character of types of charges to be loaded necessitated a revision 

in the scheduled personnel. 

The broad requirements of the contract had to be analyzed and broken 

down into types and quantities of operating equipment and other elements 

or factors making up the plant as a whole before the engineering and 

design work could be started. 
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Basic elements to be considered were the following; 

Bag manufacture (including bags for igniters) 
Bag loading (including igniters) 
Charge assembling, packing, and shipping 
Black-powder screening and drying 
Transportation of materials, external and internal 
Warehousing of inert (non-explosive) materials 
Magazines for explosives, incoming and outgoing 
Guarding 
Fire protection 
Safety 
Water dupply 
Sewage treatment 
Electric power and light 
Heating 
Roads 
fiailroads . . 
Fencing 
Housing 
Medical and hospital requirements' 
Personnel transportation (internal and external) 
Commissary 
Recreation 
Maintenance 
Accounting 
Administration 
Preliminary training/of operators and supervisors 

Many controlling decisions, such as number and size of Warehouses; 

kind, number, and size of Magazines; hospital facilities required: safety 

distances, etc., had to be made in collaboration with the Ordnance Depart­

ment. Approval of all drawings by the Loading Section of the Ordnance 

Department in Washington was required. 

Thirteen Warehouses (48' by 208') were eventually authorized for inert 

materials, and since these had to be served by railroad, and had to be in 

a group separated by safety distances from all Explosive Operations, the 

general location of their site vjas logically fixed at some spot near the 

railroad entrance, where a sufficient extent of fairly level terrain would 

avoid excessive excavation and fill. This location had to be chosen with 

17 
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respect to the ruling grade and curvature permitted by the Norfolk & 

Western Railroad for the interior tracks (2^ for grade and 8° - 11° for 

curvature) and also by the fact that the railway had to cross over high­

way Route 100 with an .established minimum clearance of fourteen feet. 

The railway limitation also had to be considered in the layout of the 

sorting yard west of Route 100, which during construction was to be used 

as a contractor's focal point for building materials and for a concrete 

mixing plant, as well as an employment center; and during operation of the 

plant, as a classification yard for incoming and outgoing freight for the 

purpose of separating the inert from the explosive shipments and for making 

up the outgoing trains of mixed shipments. 

The above details are cited to show only one example of the inter­

locking character of the design problems. These complex problems necessi­

tated a considerable amount of preliminary work in the office and in the 

field before practicable designs could be made. 

Studies were made (revised for alterations in War Department directives 

as to schedules, etc.) to determine the size of operating rooms, their most 

economical relative positions, the spacing of buildings in each line, the 

most efficient combination and sequence of operating steps, the character­

istics and number of personnel, etc. 

2. Or^anizin? for the Work 
* 

I 

Initial studies, typical layouts, and a preliminary estimate had been 

prepared by the Home Office Organization of the Hercules Engineering 

Department. It soon developed, however, that because of other demands 

very little more could be counted upon from that source, and that a new 
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Engineering and Design Organization must be established, devoted solely to 

this New River job. 

The initial organization was as illustrated by the Organization Chart 

shown below. 

The preliminary estimate of the key personnel required was as follows: 

Manager 
1st. Asst. Manager (Materials - Purchasing, 

Storing, Shipping, Production, Mainte­
nance, Repairs, and Plant Personnel) 

2nd. Asst. Manager (Services - Hospital, 
Safety, Guards, Firemen, Sanitation, 
Sewage, Food, and Office Personnel) 

Chief Construction Engineer 
Project Engineer 
4 Assistants 
Plant Ehgineer (Maintenance, Power, 

Repairs, etc.) 
Maintenance Engineer (Asst. Plant Engineer) 
Superintendent of yards, roads, and tracks 
Production Superintendent 
Asst. Production Superintendent 
Chief Chemist 
Chemist 
4 Loading Line Supervisors 
2 Black Powder Supervisors 
1 Bag House Superintendent 
3 Asst. House Superintendents 
Service Superintendent 
Safety Engineer 
Superintendent of Sanitation 
Chief Guard 
Fire Chief 
Office Manager 
Asst. Office Manager (Chief Clerk) 
Traffic Manager 
Asst. Traffic Manager 
Purchasing Manager 
Asst. Purchasing Manager 
Personnel Manager (Plant) 
Plant Doctor (part time) 
Resident Interne (full time) 

Estimated Monthly Pay Roll 
Initial Ultimate 

1 
1 

1 
1 
4 
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engineering talent was called for in the design, a fact which facilitated 

the organization required. 

3. Survey of Site and Plant Layout Map 

The first "surveying" on the site was done with hand levels, steel 

tapes, and level-rods by a group of engineers of the Norfolk & Western 

Railway, Mason & Hanger Company, and Hercules Powder Company on February 5? 

1941, as a reconnaissance to establish a tentative route for a railv;ay 

spur into the property. It speaks v/ell for the judgment of these engineers 

that the route thus selected was very nearly the one finally established by 

subsequent transit surveys. 

Previous to this, as soon as the site had been definitely selected, 

efforts had been made to initiate a topograpMcal survey. Since surveying 

instruments were very scarce, a sufficient number could hardly be purchased. 

There was supposed to be a governmental supply available, but only a few 

leveling rods were procured from this source. It was evident that transits 

and levels were mostly in private hands. Surveyors of all grades of 

experience were likewise scarce, and it seemed best to sublet the topo­

graphical surveying if possible. Accordingly, several bids were taken, 

but these v;ere not accepted for various secondary reasons, such as price 

and experience; but'the chief reasons were the time estimated and the 

difficulties of harmonious co-functioning between such an organization 

and the field forces of Hercules Powder Company and of the construction 

contractor, Mfison & Hanger Company. 

This problem was happily solved by the offer of Mason & Hanger to start 

the topographical work with instruments belonging to them and with the 
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surveyors already, on their rolls. As the Hercules Coinpany's field force was 

augmented and instruments acquired, these were applied to this job also. 

This cooperation was not only timely but most practical. The topography 

could be surveyed and niappod as required for planning and construction, 

instead of waiting for full conpletion, and thus the needs of progress 

were met to best advantage. 

The over-all, original topographical maps for construction wore pre­

pared by Mason and Hanger, 

Hercules' field engineers, under Mr, E. D, Bedn, prepared the topo­

graphical maps as to detail areas pertaining to construction. Prints were 

sent to Wilmington, whore layouts were made and returned to the field for 

justification* 

The first layout concerned the railroad spur", as this involved the 

handling of construction materials, and hence safety distances were not 

in. question; controlling grades and curvature were the criteria, A bridge 

to be built over hi^way Route 100 involved traffic clearance, and of 

course the balance of cut and fill with a minimum of~excavation, especially 

rock, had to be considered. The railway location had to be coordinated with 
s • . 

the facilities it was to serve; therefore, a measure of tentative layout 

was tied in with this feature. 

The Service groups, that is. Warehouses, Administration buildings. 

Employment offices. Shops, Boiler House, etc., were next located,: Those 

involved no safety inter-distances, Considerations of transportation and 

communication chiefly prevailed. 

Next came the Production units: the Loading linos, the Black Powder 
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lines, and accessory buildings.• Safety distances and transportation 

requirements prevailed. Then the Igloos—the. warehouses for explosives-

were located. Safety distances and transportation were the criteria here.. 

The location of Loading lines and of Igloos was yery difficult, 

especially the locating of Igloos, as a result of the safety restrictions 

and the terrain which is hilly, the location of.Igloos became wholly a 

field engineering problem. The location of Loading lines was shifted 

somewhat: as expensive rock excavation was encountered. 

The location of the 1/feiter Plant and the Sewage Plant followed. A 

Staff Village was also the subject of much consideration before a layout 

satisfactory to.all concerned, military and civilian, was concluded. 

Temporary hospital facilities were, of course, provided, but the 

location of the permanent Hospital Building was the last one to be fixed. 

4.• Types of Construction Prescribed ' 

The Government prescribed that wherever consonant with use, all'build­

ings should be of the "three-year" type, and interpreted this as meaning 

wood-frame construction on wood mud-sills or posts, weather-board .and 

batten siding, and in general a very temporary and flimsy construction. 

(A bit of incongruity was the requirement of termite-proofing.') Another• 

phrase used in the instructions was ."tropical construction." Some. . . 

photographs of a three-foot snowfall,, of two winters previous exhibited 

to.the Washirgtcn Office concerned put an end to the "tropical" theme. 

Eventually a stui'dier type of consbruc&ion was approved, ostensibly a 

"three-year" type, for such buildings as came in: the Service groups. For 

safety reasons, all Explosives buildings (Lines and Igloos) were of 



REPRODUCED AT.™.! • I Authority A/A/D "?• 35 00/ 
; By vi^NARA Date y 

'\ 

reinforced concrete. . . 

( All in all,there were three changes in design plans: originally the 

plan was to follow the pattern of the buildings.at Radford; later the 
» 1 ' 

"tropical" theme idea was introduced; and finally the design that was 

later actually used was effected. 

Because of steel shortage, the Inert Materials Warehouses had wooden 

frames and rooftrusses, as did smaller buildings. As the result of the 

long spans req^uired, the framing of the Bag Manufacturing Building trusses 

was of steel, the same being true of the large Change Houses. 

5. Preparation of Deisigns 

a. Design, of Buildings and Auxiliary Facilities 

. (1) ..Administration Building . . • 

The Administration Building for housing the executive staffs 

of the,War Department and Hercules Powder Company was the subject of much 

indecision. Several designs were made and,.finally, a complete set of 

drawings; which Were'first approved .but which were later rejected because 

the type was too permanent. Eventually permission was granted to.dupli­

cate the Mason & Hanger Administration -Building with the exception of the 

addition of a concrete vault for records. 

(2) Bag Manufacturing Buildings 

It was necessary to study the existing operations of bag 

( • manufacture. These-were at Ficatihny l\rsenal. New Jersey,^ for the.Army 
v.,.--' . • . • 

and at, lona Island, New York, fc.-.^ the Navy. Inasro.uch as all the schediiled 

loadings were for the Army, studies were confined to Picetinny Arsenal 

. where all the.operations of bag manufacture and loading were in process. 
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Bag loading on.a smaller scale, with a different, layout, was also done 

at Curtis Bayi Maryland, where operations were studied. Time and 

productidri studies were made; and unit quantities of materials, equip-

merit, floor space, and personnel per unit, of output were calculated for 

all the loadings scheduled. - . 

Iriasmuch as the operations at Picatinny Arserial had gradually 

developed a little.at a time, under-peace-time cpnditioris, the equip- • 

ment and' arrangement were naturally not in accprdance with the greatest, 

possible efficiency. 

The Ordnance.Department first insisted upon having two separate 

units fpr bag manufacturing. Hercules finally got what they wanted, 

namely, a Bag Manufacturing Balding with one half of the building 

designed tci .contain sewing machiries and the other half to contain facili­

ties for Printing, Punching, arid Cutting Operations. 

By redesigning the layout' and simplifying the relations between 

operatiorisy straight-lining and shortening the travel of material, with 

some improvemerit in equipment, an, improved design was evolved upon which 

an output per unit, pf eqvdpment and'personnel was predicted to be con-

Siderably in-excess of the rated capacity of Picatinny's facilities. Of 

course,, the unit, cost would likewise be reduced. A quota was therefore, 

set up for bag manufacture,.. 20^ o.ver that for Picatinny. Hercules 

actually averaged 5^ above-the quota set up, and their most 

experienced .cpera.to^'s. averaged lOOr? a.oc.ve it, or'240%. of Picatinny,'s 

quota., 

(3) Bag-Loading Buildings . 

The.foregoing remarks as to.design study apply, to bag loading 
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also* The larger quantities handled and ingjroved means of transportation 

were conductive to predictable economics* 

All of the equipment of the Bag Loading plants was designed by 

Hercules with exception of the equipment for loading stacked charges. 

The stacked-charge machine as finally used was developed by the Hoosier 

Ordnance Plant, 

It is worthy of note that Hercules advised the Ordnance Depart­

ment in conversations that they would exceed their scheduled capacity by 

at least 2 to 1 (estimated 3 to 1) and that their contemplated further 

construction of Bag Loading plants should be based upon such hi^er out­

put capacities, Hercules was informed that their schedule would not be 

changed. There was established a record of and A08^ of scheduled 

loading rates on two different types of loadings, and of 30856 on another. 

Records of 277^, 229^, and 215^ were made on "stacked" charges, in which 

manual operations were predominant. See later under "Producticm," 

Hercules wanted to effect two-way loading in individual operating 

rooms as shown in original drawings. This was denied by Ordnance in 1941 

but was later authorized in 1944, 

(4) Black Powder Screening and Drying, and Igniter Loading 

This design was a combination of those in use at Picatinny Arsenal 

and at Curtis Bay, 

(5) Warehouses for Inert Materials 

The design of the thirteen large Warehouses, totaling 130,000 

sq; ft,, of floor surface, was governed by the predicted requirem^ts for 

storage of silk cloth (afterward cotton cloth also), assenhly pieces 

t If 



REpF^ixEDWfflE)^ . i Authority MP ?3500 A 
•• ^ • ^ • • ; ••'•• "•''- ' -• ; By \)«-NARA Date y 2^j6Z %• 

(called "clover-leaves"), containers, thread, spare parts, etc. 

As shortage, of steel developed, it was necessary to change the ^ 

roof truss 'design from steel to wood.- Hercules vwt.s told that their 

design of warehouse has been copied for use in other Ordnance plants. 

Each Warehouse was 48 ft. wide by 208 ft. long. 

Other stbrage was provided for lumber,, paint and oils, fuel oil, 

gasoline, etc. 

(6.) Magazines for Eicplosives 

The original requirement of 30 days.' incoming and '60 days' out­

going explosives' storage finally was resolved into 2 Black Powder.Igioos 

and 87 Smokeless. Powder. Igloos. The design for these Igloos, was furnished 

by the Ordnance Department. (The dpor to the Magazines was designed by 

Mr. Henry Marsh of Hercules Powder Company.) The design of the Igl.oos was 

later altered,, by authorization, at the request of Mason & Hanger, to a 

more practicable design.. Hercules tried, to get the floor level of the 

Magazines raised to truck-bed height.^ Ordnance refused this request; 

later, though,, this change was allowed in other Ordnance plants, 

The Igloos were of a serai-cylindrical shaoe and of reinforced 

concrete covered-with earth. Hercules did not approve of them, preferring 

. their standard .type of light, shatterable construction.- The Ordnance 

Department insisted upon this design, because it wa^ thought to be cheaper . 

and because it bad no barricades; and' in case of explosion, the front end 

was expected: 'tr blow out in a sticaight line, -while .the rest of the Igloo 

remained intact,, or at least no large missiles would fly a great distance. 

Recent experience with a TNT explosion has proved these tenents Wrong. 
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The whole I5I00 was disrupted and large portions flew great distances. 

These Igloos werh spaced 40G'fti or more apart sidewise and 800. ft. or 

more along their longitudinal, axis. 

The Black Powder Igloos were approximately 26* by.40' inside. 

The others were 26' by 60' inside. 

Later, in 1942-43, fifty-nine other Magazines were built to 

house explosives from Radford. These had concrete and brick walls and 

wooden truss roofs, and were earth-banked up the side walls. They were 

26'-6" by 60'-8". 

. (7) Guard ' Facili ti e 3 

This feature ,of the design ,did not' require reference to exist-

ihg military establishments, as Hercules already had a Plant' Protection 

Division in the Explosives Department. This division functioned as a 

consultant in the design, and covered not only the Guard Forces but the 

items of guard fencing, lighting, sentry boxes and. towers, guards''equip­

ment (arms and' uniforms), and.guards' headquarters. The Guard Headquarters 

was placed cloise to the main (and only) ga'tes into the' "Guarded Area," The 

whole site was guarded, but "Guarded Area" here means the area within the 

six-ft. cha-ih-link fence, enclosing that portion of the plant where 

explosi'ves were handled and stored. It included the railroad yards west 

of Route 100. . . 

, Fcnc "; lighting 'w^.s accomplished by using three 2300-volt series . 

circuits a;'oui'.d ihe Guard Fence, wj.th the constant-current-transformers 

being located in the Electric Substaticn. Novalux Liminary fixtures were 

placed at approximately 150-foot intervals inside the fence, 
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^ Ckia-rd. Headquarters was designed for a force of approximately 270 

guards. This, number was later exceeded, a maximum of 343 guards being 

employed in May, 1942. , A Pistol Range was an essential feature of the 

design. /•' • ' 

(8) • Fihe .Protection Sys'tem 

in this feature, as. in guarding,. Hercules had the benefit of 

their.own .lorganisation and experience. Some restrictions and requirements, 

e.specially asV to sprinklers in certain Non-explosive buildings, and as to 

the amount of.water on the plant in the elevated water tanks and in the 

ground-level Gunite tanks, were imposed by the Ordnance Department. A 

special feature of the Fire Station was the tower,for drying hose, which 

provided for quick dryings away from the sunlight. Darkness and coolness 

are conductive to longevity in'rubber, , Also, the drying of hose flat 

brings about creases and, eventually, cracks in the rubber lining. 

..(9) Safety 

This predominant reqviirement, . affecting every'feature of the 

design, received special attention from inception to conclusion. The 

long experience of Hercules, tempered by the tragic explosion at their 

Kenvil Plant in September, 1940, caused them to scrutinize every detail 

. with reference to safety. As a result of this sort of designing and a 

corresponding:attitude on the part of management, euid workers in production, 

. nd"'fatal accidents, as a result of .occupational activities, occurred during 

the nearly t'w.o years of. operation.; The most serious accident, was a leg 

fracture. No accidents of any sort were due to explosives. 

(10) Water Supply 

When the site had to be shifted to the east side of Route ICQ, 



I Authority A/A/i) 7-3500/ • | 
• .i:Sv->::• ; Bv \Jg<.NARA Date . j 

the terrain moved into.proved to have numerous springs* which were 

expected to provide plenty of water. Requirements were ajoatly for 

drinking, sanitation, steam, and laundry purposes. Steam demands 

were entirely for heating, laundry, and. dyeing, because power was. to 

be purchased. .'No:process water was used. 

The springs, gauged for flow, proved not to have the ..capacity 

shown by records which had been believed to be reliable. The contract 

called for adherence to the sanitary requirements of the Virginia 

state Board of Health;" therefore, their engineers were called into 

consultation. After careful surveys they stated.that none of the 

spring water would be acceptable without complete treatment. Meantime, 

it had been found.that the cost of impounding the separate springs and 

collecting the water.at a central point for treatment would be con­

siderable.. Hercules reconimerided that. New RiVer (dammed by Appalachian 

Power. Company to form Claytor Lake), about 1-1/3 miles from the plant's 

south border, should be the water supply. When this was approved by the 

.Ordnance" Department, the Main Pumping Station was placed at the lake at 

an elevation of approximately.1850'. 

Here again the engineering facilities of Hercules.Powder Company 

were utilized. Two "sanitary engineers from the Home Office went to New 

* Hercules and . Government engineers disagreed on what would be 

the'best water, -supply. Flow - tests on various springs were performed and 

later well.,s we.r" ui-ied. Afi;er ot.'ier .means were exhausted for the supply 

of water, Hercules'' original suggestion that water be piimped from "the 

New River was approved and put into effect. 

•v.i," -
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River Ordnance Plant and designed the Water Supply System anathR Sewage 

Tr'eatment System. One remained to supervise installation, initiate 

operation, and train attendants. 

The resultant design comprised two units, the Pumping Station 

at •Claytbr-Lake.and the Treatment Unit within the plant. The Pumping 

Station consisted of .five pumping units... Two pumps (one was a stand-by) 

were for 350 gpm. each. Three were emergency fire pumps, 1,000 gpm. 

each.^ This 3,000 gpm. possible total; was an Ordnance requirement. It 

was out of. proportion to the Fire Department personnel,, which consisted 

of a maximum of thirty-four total for all three shifts. These fire 

pumps were intended to function only in case of depletion of the 

.1,300,000-gals. storage of treated water. 

If these pumps had been utilized, the: ehtire plant water 

system would have' been contaminated'since the Filter Plant and the 

operating tanks were to be by-passed and raw water fed directly, into 

the suction of fire pumps at the Pumping Station and the Filter Plant. 

The Treating Station comprised:chemical feeders, flocculators, 

sedimentation tanks, filters,.chlorinators, and ph-correctors. From 

the ph correctors the water flowed to two circular, donie-covered Gunite 

reservoirs, each of 500,000-gal... capacity.. Two 356-gpm. service pumps, 

(one a'stand-by) and three. 1.,000 gpm., dual-drive fire pumps were 

attached to the reservoirs. A valved by-pass with a .loose section of 

pipe provided, 5n case of .energe/acy; for pumping raw water around the 

Treating Plant irora'the lake, iirect.ly into the reservoirs... 

At the.highest points in the plant, about 6,000 ft. apart, there. 
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•were located two elevated water tanks, each of 150,000-gal3, capacity. 

These were approximately 195' from ground to top, supplying a static 

pressure of approximately 75-85 lbs, per square inch to hydrants nearby. 

Hydrants farther away, being lovjer, had greater static pressures to 

compensate for friction under maximum flow, .This arrangement provided 

anple water for sprinklers and for hydrants until the fire pumps could be 

started, A check-valve opening away from each tank, with a service-water 

by-pass, provided against flooding the tanks after ;the fire punps functioned. 

There were approximately eighty-five fire hydrants. 

There were approximately eleven miles of water pipe. Cast-iron 

piping, steel piping, and spital-weld steel piping were used as dictated 

by availability and economy fbr each kind, 

(11) Sewage Treatment Plant 

This conprised bar screens, equalization chamber, Dorr clarigester, 

sludge drying beds, and chlorina£^br, Pre-chlorination was used, as well 

as effluent chlorinatidn. Domestic sewage was the principal factor, a 

small amount of dye wastes occasionally occurring. The chlorinated effluent 

fell into Claytor Lake approximately 2,3 miles below the water intake. 

There were approximately nine miles of terra-cotta sewer pipe, 

(12) Electric Power. Light, and Heat 

No Po'vsor House was provided, because the electrical demand did 

not warrant generating the current. Power was purchased at 33,000 volts 

and transformed to 23,000 volts for distribution throughout, the plant. 

This amounted to 3 cents for power and 1 cent for lighting. The ultimate 
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power and lighting load was approximately 1200 K.V.A, There was no such 

demand for process steam as would make low-pressure steam a profitable 

by-product of power generation. The buildings were so scattered that 

central heating, except for the Shop and Warehouse Area and the gproup of 

Staff Houses, was impracticable. 

Because of a threatened shortage of fuel oil, and also on account 

of the plant's proximity to coal fields, coal burners were used except in 

the Black Powder Preparation units and in the Loading lines, where it was 

I'elt that safety as well as econoqjr would bo served by oil burners^ 

(13) Roads and Railroads. Internal 

This was a considerable problem. Incoming inert shipments were 

in carloads in the same trains that brought smbkeless powder. These cars 

had to be separated and routed to different destinations within the plant. 

Two 65-ton, Diesel locomotives for handling intra-plant freight 

cars were provided. 

At the Inert Warehouses, materials had to be received from railway 

cars, "warehoused," and delivered to internal destinations by trucks. For 

this reason, the Warehouses were so designed and arranged that the tracks 

came in along one side and the truck roads on the other, thus straight-

lining warehouse traffic, 

A railroad classification yard, called the West Yard, was 

established, conprising all the plant property west of Route 100, about 

151 acres. It was intended that N. & W, Railroad locomotives should not 

cross eastward over the railroad bridge spanning Route 100. (Later in 

operations, these locomotives did enter the plant, for greater facility 
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in handling freight.) 

There were 9.A miles of railroad in the plant site. 

Distribution of inert materials was done by trucks,' and of 

explosives, by truck trailers. The reason for the latter was that the 

safety of loading and unloading of explosives was enhanced by removing 

the tractor from the trailer to a safe distance. This also decreased the 

man-hour exposure factor. Also, the time of loading and unloading was 

such as to release a tractor to handle other trailers that were ready 

to be moved. The ratio of tractors to trailers was 1 to 5, The prime 

movers handling inert materials were gasoline engines; the ttactors, 

and Diesel engines. 

It was necessary t© move some 550 persons per shift into the 

Bag Loading, Igloo, and Black Powder areas. Fourteen busses were pur­

chased from the recently defunct New York World's Fair for this purpose. 

Plant guarding required patrol roads. It was intended that 

this would be done by motorcycles with sidecars, and hence the patrol 

roads were made nine-ft< wide, -Later, patrol cars'were used, but the 

nine-ft, roadway was sufficient, because all patrol traffic moved in one 

direction. These patrol roads were based upon asphalted clay, (called 

"stabilized earth base"), with a surface of stone chips arid dust pene­

trated with asphalt. 

All other roads were of broken stone and asphalt compositions 

of penetration construction. The details of cojiposition and construction 

depended upon the loads they would have to carry. 

fl 
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_ - Two-systems of roads were insisted upon by Ordnance; one for 

personnel and one for transportation of powder. 

The roads constructed were as follows: 

•• ^9rft. road 10.84 miles 
. 12-ft. road . 7.28 miles 

18-ft. road 28.79 miles 
24-ft. road 11.72 miles 
30-ft. road 3.46 miles 

Total 62.Gy iniio.s ^ 

The. maximum road grade permissible was ,6^. (Actually the maximum fopd 

grade was.5,27$.) 

. One restriction in road lay-out that proved to be quite trying 

was an Ordnance ..requirement that a road going, past any building containing 

explosives must neither be dead-ended nor looped around that building, but 

must have a separate exit-^-not passing that building. This was to provide 

against trapping personnel or loads in case of explosion.or fire. It, 

proved a difficult condition in that hilly country, with a 6$ controllihg 

grade. Another necessity was a level stretch of road of fifty ft; in 

front of each Igloo for parking the trailers when loading or unloading. 

' This had to be fifty ft. off from the main traffic road> which fact 

accounted for the oval loop in front of each. Igloo. 

. - The later-built Magazines did not have this fifty-ft.,distance 

requirement from the main rpad,. and in most, of these cases, simple turn­

outs were used. Other safety requirements were likewise waived, as is 

evidenced by the map of the.new Magazine Sector. 

(14) Fencing 

The whole property was surrounded with a four^-ft., four-strand. 
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barbed-wire fence, and inside it there was a six-ft. chain-link fence 

with three strands of barbed wire at the top surrounding the "Guarded 

Area""arid the area Comprising the Shops, Inert Warehouses, Bag Factory, 

and Change Houses. There were approximately 12-1/2 miles of cyclone fence, 

seven ft. high. 

(15). Housing. Staff Residences 

The Staff Residences were.entirely dictated by the Quartermaster 

Corps. Hercules prepared complete designs which were discarded in favor 

of others prepared, by an "architect-consultant." The number was reduced 

at last to 15, of which 7 were for the Array.or its civilian employees. A 

, central .heating unit served this group. The houses were rented to the 

Hercules. Staff and Government civilian employees. , 

(16) Hospital Facilities 

After many false motions, because of Government directives of 

, contradictory nature, Hercules was permitted to design the Hospital. 

Meantime, pre-employment examinations were being conducted, and space 

had to be.provided in the Hercules Employment.Building. The Hospital was 

located north of the Administration, buildings, and was equipped with a 

modern surgery and dispensary, eight beds, and room for twenty emergency 

cots in the basement. 

(17) Cafeteria 

A Cafeteria fully equipped for 300 places was designed. 

Lunches,, coffee, milk, and soft drinks were distributed from this center 

to the various Canteens and other centers far removed frpm the Cafeteria, 

(18) Recreation. 

All facilities for planned recreation were deleted from the 
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original plans and estimate before, the contract was signed. The U.S.O. 

in Pulaski and in Djiblin supplied some recreation,, and later the structure 

that served .as. Mason ,& Hanger's old Bnployment, Building was remodeled and 
. 'ir ' 'V--' • • 

used for a ReC;^e,atiQn under the supervision and control of an employees' 

asso.ciation. A. set.of four bowling alleys was provided and installed by the 

Government, and the .association provided billiard and table tennis equipment. 

A baseball diamond-and a Softball diamond as well as tennis courts were 

constructed. 

.(19) Maintenance Shops 

. The planning of maintenance on a unique job is usually difficult, 

but in this case, for the most part, standard machinery was used--that is, 

sewing machines, motors, automobiles>. Diesel engines., and pumps. From 

experience and by consultation with the manufacturers, it was possible to 

plan appropriate shops and equipment. A former Singer Sewing Machine Company 

foreman was of special help in that divisioh, which he headed as a Hercules 

employee. 

In the original set-up the maintenance of. scales and sewing 

machines was under the control of the production supervisor and later under 

, the plant engineer. Combined Shops was always under the plant engineer, 

b. Specifications 

Specifications were prepared by-the Design Division, and, as their 

character warranted, were referred to manufacturer's representatives for 

.revision.in deference to attainability of materials, time of delivery, or 

other substitutes dictated by practicability. ^Vhere such scrutiny was 

pertinent, they were referred to the Safety Division. Also, Hercules 
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Auxiliary or Service OrganizationB 
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house nale •worlers in one buildiiTg ^d f workers in another building,-

Both of these building's were located near the entrance to the pl^t and; 

were separated by a distance of about twenty-five yards. When the plant was 

placed in a stand-by condition during May, 1943, with approximately 325 

enployees left on the plant, the building which had previously been used 

as a. Women's. Change House was vacated, and the lockers were removed. The 

buildirig formerly used as. a Men's Change House was partitioned and used 

for change-house purposes for both men and women. The building used as a 
' ' ' 

Women's Change House was converted into temporary administration quarters 

durihg December, 1943. 

;, 'During .June, 1944,- when additional lockers were needed, it was found 

that the combination^locked-type lockers were not available, and it was 

therefore necessary, to secure key-locked-type lockers. It was ascertained, 

from a legal standpoint, that it would be impossible to .char^ employees a 

deposit for keys issued to them for t^eir lockers, and as a result, quite 

a bit of confusion and headaches resulted. It is recommended that wherever 

humanly, possible that no key-locked-type lockers ever be used but. that 

combination-type lockers be used Instead, 

5.' Motor Pool 

a. ; Introduction ' 

. On February 1, 1942,. Hercules formally took "over the operation of 

the Motor Pool,, which prior, to that date had Wen operated under the 

directions of the Ordnance Department. . 

b.. Responsibilities 

The supervisor of Motor Pool, was charged with the responsibility of 

keeping a.record of the make, model, serial number, and location of all 

equipment permanently assigned. 
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At the time. Hei=.dquarters was moved to the Service Station, the 

supervisor of Motor Pool assumed the responsibilities of that service, which 

.responsibilities included the requisitioni^ of all gasoline, motor oil, and 

fuel.oil,. All automotive.equipment reported to the Service Station twice 

each week for a check of tires, oil, and radiators. Jtecords vrere kept to 

indicate those checked, and it was the responsibility of the supervisor to 

see that., all were checked, . • 

c. Organization 

The Motor Pool functioned under the directions of the service 

superintendent vdth a. supervisor, in direct charge. 

All drivers of Motor Pool vehicles for the Ordnance Department vrere 

transferred to-Hercules pay roll, ' . 

d. Equipment 

Prior , to ..the' time Hercules took over operation of the Motor Pool, a 

list of estimated motor-eq'ui.praent needs for operation was submit-ted to the 

Ordnance Department, and by April .28, .1942, there had been officially 

transferred to Hercules the following: 17 sedans, 27 station wagons, 

37 pick-up trucks,.18 stake-body trucks, 11 dump trucks, 3 lumber trucks, 

3 tank trucks, 1 mixer truck, 1 rigger's tnick,' 1 linesman truck, 1 tar 

truck, 1 truck crane, .2 fire trucks, 1 gre.ase truck, 1 ambulance, 4 

motorcycles, 14 busses, 6 Mack v-.hs, 6 Mack tractors, 1 Mack fuel truck, 

and 25. powder trailers - making a total of 181 vehicles,-

At .that tiaio, in . addition to the above, the. f olloT,d.ng equipment 

vfas retained by the Ordnance Department; 8 sedans^ 3 station wagons, 

9 pickrup trucks, and 1 staker^body truck making a total of .21 vehicles. 

All equipment was permanently assignod to the various operating 

departments or to key personnel,, excepting a limited number of sedans and 
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station wagons, that were noces-sary to handle the numerous: calls, to take 

employees from-one section of the plant to another. Regular ous schedules 

through the plant reduced these calls to a great extent, and unnecessary 

calls were further curbed by limiting authority to brder'.pool cars to various 

department heads and key personnel, • 

e. Headquarters 

At the time Hercules took over, the Motor Pool was being operated 

from,the Garage,. In March, 1942, Headquarters was moved inside of the Guarded 

Area,- There was no further change until May, 1943, at which time Headquarters 

was moved to. the-..Service Station, 

f. Reduction in Force 

In May, 1943, production ceased and the plant was ordered into a 

standby condition. At that time women who had been working on the Loading 

lines took over the driving, duties on the day shift, and only two male 

. drivers vrere, retained for each of the .other two shifts, 

g. Activities under Radford.Ordnance Works 

On September 19, 1943, R;-vdford Ordnance Works formally took over 

operation of thi^ New River Ordnance Plant, and activities at the plant 

increased rapidly, preparatory for increased work at the plant., 

By-.Bcccnbor 31,- 1944, much automotive equipment previously trransferred 

to the Ordnance Dopcirtment had either been returned to Hercules or replaced, 

A total of 193 pieces, of equipment was under the supervision of the Motor 

Pool, including 28 sedans and 12 station wagons. All of this equipment 

was permanently assigned, with the exception of 5 sedans and 2 station 
•'C 1 • '' •. •. •' • • 

, wagons>. which were-retained by the Motor Pool for the handling of pool-car 

calls, -

At that date, the Pool was being operated by 19 hourly employees 

and 2 salary employees. 

; J-
' I.• • • 

•y 

'Ot 

-',-4 . 
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complete, applications would be sent to the Personnel Department 

consideration.in selecting and -staffing the plant. The offices designated 

in this area to assist in this'-work were, as foliows: Roanoke, Radford, 

Pulaski, Galax, Marion, and Bristol, Virginia... ^ 

Previously Mr. George R.. Foulke, Jr., . assistant plant manager, had 

contacted the Virginia State -Emploiment Service regarding personnel needs, 

occupational studies, etc., necessary for .the operation of the New River 

Ordnance Plant, Mr. George G, Painter cf the Home Office-at Richmond, 

• Virginia, Federal, Security .'Agency, Social Security Board, Bureau of 

Emplpynent Security, Employnaent Service Division, was assigned to make a 

preliminary occupational survey for the loading of artillery bags, Mr, 

Painter, an occupational analys-c vdth the Virginia State Employment Service, 

made his survey at Pic.atinny Arsenal.- The information developed was Very 

valuable from a standpoint of preliminary information, and was at that time 

tumed over to the Personnel Department -with the comment from Mr, Foulke; 

"Let this be your bible," 

b. Occupational Survey 

A verbatim copy follows of the results of the occupc.tional survey 

conducted at Picatinny Arsenal, Dover, New Jersey, for the .^New. River Plant, 

This survey was conducted and written up by Mr, George G; Painter, of the' 

Virginia .State. Employment Service, , • 

/ 
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Social Security Board 

Bureau of Employment"Security 
United States fihiployment-Service Division 

.PRELIMINARY 

OCCUPATiMAL SURVEY 

for the , 

LOADINU OF . A.RTILLERY BAGS; (Propellant Charges) 

(Based on limited coverage 
• in only one. area. Neces­
sary revisions will .be made 
after further sampling) ! 

March 1A,'19A1 

Occupatiohal Analysis Section 
Plans and Services Unit 
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PROCESSES AND. OCaJPATIONS INVOLVED. IN THE 
r ^ ' LOADING CiP AMILLm / •• .'The cloth-from, whi'ch, the bags .are niade• 

, prop^llaht • .cte iii: large :rbi:ls.,.. ap^rpxim^ in • 
• length-:^ahd^2 ;yar(is ''iNi^e.,u;The;:>plplii is .cloth .y, 
washingTinablithe - (Cloth-Washer 6peratorj ',6-rl9.262)., .then' a clPth, dyeing 
.nBchine -.' (Dyeing^^^^ 7-18.0.56) ,. and: f inally, a . cloth dry^ing 
raachd^;;.(01oth^ Drier,^6^19:./^^ after M^^ng -teen-dypd'the 
prbperXpolbr is^.'then^ liachihe :I>, 7'-57»51i). ^nd rel^ 
to-ilie'cuttir^ ropm-^ where put in layers pn long cutting 
tables:- .by .line an s of.;: an autdniatic'. laying-up machine . (Cutter Machine I, 
6r.27,D54)v^ 

.. ^;:Aftpr .the cloth is .-laidi up,i|i\-i3 iriarkei foT. cut;tl^ and ' cut by 
meahs.'vof, inotpr^ppWered cutting 'knives .cf circular' :or .straight: recippcating 

• desi^: :(G^tei^,." iiac^^ ..I,, ;^27.p54).S;cme .bD the ^^ipiepes. are . : 

u 

iuev px:4.avxi^\«4u^ .:aupxy^ova. 
the; ordinary •; shbp;.printing: establishi^^^^ ^bbirig-' no, sp printing 

'I^eiss^i^^uirbd for prii^ipg cl^h as'cohtra^ted :m^ 

IvAll^ the. cut pieces pf-; cloth Are. .then brought to.;the sevd;^ 
where they Are. sewed bn. e.leCtri-c^ppwe'red' seYing-marines into bags ;.bf 
yaiioub;.-sizes^(Sewirig-HMachlne (^ratoh'(Textile , 
assembly process, the bags are left partially open so that the charge 

.may?hb:;;pourbd:iii.oVthem.i-^Thevbdg3 'talrera sizes - • • , 
accpr.dirig'.'-to the type .'of .charge-br thW ;type-;of-^h.for vhich the'.charge. 

,i&.iritehdedi-• •' ^ :'V' 

/...•.in,'th'e'>ipAding;^ of bags contaihing smpkeless-.p'owder.,.: as.d^^ 
fromi igniter '^argeslwhich .;are- ipaded.with'black po-wder,; the charges.'of " 
explo'sives; are-me asured- .out/by ybiumetric rae'asuri'ng m 
machines cannot be. used for charge-s wei'^ing less-than four ounces^: The 
chargb; of ;;'sm pkeies s':'powder :5whi cii • "ih •me'^'ur 

/is :th^;:V^i;ghei :ph..'h- shhdvWgr£®^ .^cAle.-:(^ 8r^2,42)i; 
Thiis . spe ciai: .TOi^ing .deyi.ce/reache s a/balance, in'a-ma tter^ o^^ seconds-ahd 
thus;.speeds'.up the -wei^ingj'df: charges Vcohsiderably,. ^l^ach -.ch^ge is 'then 

. che'Ck-wei'i^bd on a sinn;lar'bet/ci ecalep (Esplbeivpsvi^rat^ ' 8T5^»42)^ 
The .explosiye change is ihen poured int'd; the prbper. .bag (Explosives Operator 
II, 8-52«40jr and' is then passed on'to be seVred and sealed on an electiic-
pewered h.evr^i^'. machiiie..,.(EDq>iosly.es^.ppe^^ -
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• ••...r •/'\Th'ose •fiyc.;Opcr.v.t:ions'rif;.:v6l'ump:tric weigh . :.' 
• . weighing,loc-.ding., 'and':3pTNing ,up .(^ jxi'rfortned 

• by.';;a\g^dup ;of:'5; workdrs':wQfking..i^ in;-the • 
i'inte^ft'6jt:,oi>,;safety;;sp."thh • ' 

; ••yjpriiing 'hfThe hompleted'hdgs: drc, ttipn; passed throii^ • 
a;;'cent'rdlirecelyirig. roordfro]ii,;e.,:ch ;pf ;the s^ll/ioading rooms'whpre^ 

•. b'ags'.are, inspect'ed'^Jid 'the. 'prpdudtion ' ^dcords of each', ioading- room kept 
(E:^;lds,iveshGper:,..tor. II,; 8-r'52,7+2) hd ' V ;• •; ' . '-' 

.,';In'tha'-'loading: of'the. .igniter charge's, 'the black powder is. 
measured/out 'vdth; the. use bf; nieo.suring ...cups. '" It has been .found that 

.. .volumbtric; me;;3ur'i'ng •deyibos-asfdre. usedv smpkel'css.. powder cannot-rj ' • 
' bp •satisfactorily.;dsdd-:f or t'h'ip,-type pf 'Ipading;. . A,'10^ sample of. .ttie.. 
.charge's sppmeasufed'is thpn.'Pheck-r-weighe and the. .black poT^der pour.e'd-. 
intd^ thepbags.,-'. 'All -thp.; abpyc . o.pora.tibns- oh black •.powderarc perfdrriied . 
•by. dhP-. wp'rker''.'(Explps'ivcs; Operator II, S-52.t(2), -. The tjags'. are thenvjt<aken , 
tp.. andt'h'er;.rodrii; tdbe • sowed •(•Expiosives-.'Operat.or ••li, 8r52>42-).v. -In ,.the assem- , 

' bly ahd-'packihg .rooms.,, bags of vvax'i.ous sizes. arp'';co]'rbined :.td.. form-the 
complete;.ch.arg'e-i;. 'The .various .sizes of bags' td bp assembled, ihtp .a.,bompleto . 
•charge'depend...up.bn-the'.type'' Qf ...gun in. which the charge Is tp- .be used 

.•;(kdnit.ibns..Hahdie,r, •8-i2i^42)., ;.in;the;mam^ of .charges; for the 
. .;10'5 .mm,.v'and'^.7^^^^^ Howitzors..,p'ighit,er. charges-are .not 'used,,- but-.-ih jail-. 

• •bthericaseS; •aniighiter. eharge- is :rssemb];bd-:w±th .other.;bags> -.In the jcpm-^ 
•pletpbassembidd charge there , are • .usually three- tp 'seven bag's,- including 

. the' bag.pdhtrdnirig the igniter, charge."' j^Each assombly. of .bagp is then 
'••Putt.ibd'j- biha-machine.-i'hich..: .tightly into a solidr'self-'cpntained . 
.unitb^(PdttyLhg-liaching•.•Opere;t'Pr,.-6d52i45p)'v'• An: igni^ 
is :the.hiput' 'ovJr^he •'ighitpr-charge,: 'the covdr is putlon; and the 1 
muriibipns.'-.data..',log.'attached.-;, (juunitionb Hahdlpr:, .;8-^!52,.42')., •-, In. the ' 

•Thi.s'..m.ach.ine 'isbused.pnl'y-jfor .8"'.to i6'","j.gun' charges., r-nd is theref ore 
• not. in..constant .pper .tiori' (Powder.-Stacking-U-;'chine Oper;.tor, • 6'-r.52,/;d5 ).-

M.- • 

d.'-' 
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either enlisted or who had been drafted ihto the armed forces from New River. 

i/Uhen this plant was taken over and made an Operating Unit of Radford on 

September 19, 1943, a duplicate file was prepared from th existing Selective 

Service files maintained at this plant, and it was sent to Radford in order 

that both plant records covering Selective Service could be combined. After 

that time the New River file was. maintained, with duplicate records sent 

to Radford in each case. All final processing,and handling of Selective 

Service records was later handled from Radford. The New River .file, however, 

was maintained in order to have available information which was useful to 

departmental supervisors and others handling personnel work at this plant, 

9, Inac'tivation of N, R, 0, P. 

During.March, April, and May, 1943, it was definitely decided that pro­

duction would cease at New River Ordnance Plant, and the indications were 

that this plant would be used as a Storage Depot. Production actually 

Ceased on May 24, 1943. Prior to that time, and during March, drastic cur-

tailnient in personnel was ef.fected. The indications were that approximately 

1,500 people either would be transferred to other Hercules plants if needed or 

would be made available to other essential industries in this area. In this 

connection, therefore, quite a bit of preliminary survey work.was done to 

determine the needs of local industries and to determine whether or not local 

industries could absorb the balance of employees who could not be retained or 

transferred to other Hercules Plants. 

The United States Employment Service ViTas contacted, and a labor survey 

was made to determine local needs. Other Hercules plants were contacted to 

determine the numbers and classes of employees who could be utilized bjT the 

company. Personnel managers were contacted by 1Hie United States Employment 

Service, and arrangements were made to allow local concerns, as well as 
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certain other concerns outside the immediate area, to come in and personally 

interview, in the Personnel Department, New River personnel who would be 

available for employment. Every effort was made to assist employees in 

securing gainful enployment without unnecessary loss of time. Personnel 

Department records were made available to personnel managers and interviewers 

representing outside firms as an aid in making their selections. 

?ho Hercules Powder Conpany Plant at Radford, Virginia, received from 

Now River <at the beginning sufficient numbers of enployees throu^ transfers 

to most their needs. The Sunflower Ordnance Works at Lawrence, Kansas, 

accepted between 50 and 75 guards. The Hercules Powder Conpnny Plant at 

Parlin, New Jersey, arranged to utilize the services of a small number of 

female production workers. The Hercules Powder Conpany Plant, Port Ewen, 

Now York, received through transfer about 14 supervisory enployees. The 

Volunteer Ordnance V/orks, Chattanooga, Tennessee, likewise secured a small 

number of male production workers from New River at this time. 

The following plants enployed many of the employees who were released at 

New River because of the labor surplus: the DuPont Plants at Martinsville and 

Richmond, Virginia, and at Penns Grove, New Jersey; the Gelanese Plant, 

Narrows, Virginia; the National Fireworks, Inc., and the Triumph Explosives, 

Elkton, Maryland; the Norfolk Shipbuilding and Drydock Corporation, Norfolk, 

Virginia;, and the Holston Ordnance Works, Kingsport, Tennessee, 

Iti addition to the companies mentioned above a sizeable number of 

enployees who, because of family conditions or for other reasons, did not 

wish to leave this immediate area migrated back to their farms and to local 

businesses in Pulaski County. Considerable unrest was prevalent during this 

period as rumors were many. However, after definite information was received 

and after all enployees were given the full story and understood the efforts 
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that were being made in their behalf, the confusion was reduced to a minimum, 

and the situation became more tolerable. 

These T;ere heart-rending days. Friends were separated by employees' 

•scattering to all parts of the country. Many of the male employees volun­

teered for military service, and others accepted commissions in both the Army 

and the Navy., 

Meantime, however, Mr. A. R, Hance had been promoted from the position 

of serr/ice superintendent to general superintendent. The position of service 

supeniatendent had not been filled, and so these duties were also handled by 

M.v„ Hance along with his new duties as general superintendent. 

On June 1, 19A3* Mr. W, J. Joyner was transferred from New River Ordnance 

Plant to the Hercules Plant at Port Ewen, New York. Miss Mary E. V/erth, who. 

up until this time had been serving as chief of the Employment Division, 

assumed the duties and responsibilities of all personnel functions and re­

ported directly to Islr. A. R., Hance, general superintendent. 

During the summer of 1943, the Personnel Department was kept reasonably 

busy. Records of all the enployees who had been transferred or terminated 

had to be cleared. A large portion of the time was spent in transmitting 

data and answering questionnaires from other concerns in regard to former 

employees, who by this time had migrated to all parts of the country. The 
I 

above-mentioned work, together with the maintenance of the usual personnel 

records on those persons who had remained on the plant., kept the personnel 

busy; 

10.. New River as a Unit of Radford Ordnance Vforks 

On September 19, 1943, the contract under which the New River Ordnance 

Plant had been operating was cancelled, and the New River Plant was transferred 

to the jurisdiction of the Radford Ordnance Works and was operated on that 
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basis after that time. 

This change-over meant that it was necessary for the Personnel Department 

to call in each of the 322 persons who were then on New River payrolls in 

order to transfer them to the payrolls of the Radford Ordnance Works, New 

sets of employment records, in toto, as well as new payroll numbers, had to 

be issued on each of these persons. Every effort was made by the Personnel 

Department to ejqjedite this change-over in order that these employees might 

be picked up on the Radford rolls as quickly as possible. 

At this time the Personnel Department at New River became part of the 

Service Department of Radford Ordnance V/orks and was under the supervision, 

through the general superintendent at New River, of Mr, R, H, Veale, service 

superintendent at Radford Ordnance Works, As a result of this consolidation 

of the plants, very few changes were made in the general operation of the 

Personnel Department at Now River, 

During the latter part of October, 19A3, Rolled Powder Operations, which 

consisted of increment packaging, were begun at New River, The first group 

of enployees who had been selected for this work entered upon their duties 

during the early part of November, 1%3» Since the start of this operation, 

enployment has gradually increased, and by October, 1944, approximately six 

hundred people per month were being employed. 

On August 1, 1944, Mr, W, J, Joynar was transferred back to New River 

from the Port Ewen, New York, Plant in the capacity of supervisor of 

personnel. 

During the reactivation of this plant, the labor supply in the immediate 

area was near the exhaustioh point, Male omployees were being procured at 

about the same rate as female employees. Neither, however, were available 

in as large quantities as was needed. Absenteeism and labor turn-over 
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rates were steadily climbing. During October, 1%4> the department was 

advised by the War Manpower Commission that colored applicants were available 

in sufficient numbers within commuting distance of the plant to guarantee the 

operation of one unit on a full-time basis. As a result, after considerable 

planning, colored workers of both sexes were employed for work on production 

jobs during December, 1944. By the close of 1944, there were approximately 

eight hundred colored workers on production work at the plant, and one 105 MM. 

Line was being operated on a three-shift basis by colored employees. It is 

•impossible at this time to give any definite facts regarding the production 

attained or the effects of the use of colored workers on this type of work, 

a. Recent Recruitment Program at N.R.O.P, 

During September, 1944, the labor supply in the immediate area had 

become so acute that it was necessary to recruit workers from outside the 

immediate area. Labor recruiters were hired and after proper training were 

used for this purpose. Clearance orders were prepared by the department and 

handled through the War Manpower Commission in order for the plant to procure 

labor in compliance with e.xisting regulations. After that time, a number of 

workers were sent in from neighboring states. The transportation expenses 

to the plant covering these workers were paid by the company, and in rejected 

cases transportation expenses were paid by Hercules back to the places of 

recruitment-. 

The labor turn-over figures covering workers recruited from the outside 

areas were relatively large, "Outside recruiting, in the main, proved very 

unsatisfactory. There was nothing, however, that could be done to correct 

this condition inasmuch as the bottom of the barrel had been scraped in 

the immediate area before outside recruitment was started. 
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Chapter XI 

FIR3 DEPARTMENT 

1. Organization 

Mr, Earl H. Cain, a former lieutenant of the New York Fire Department, 

was hired May 10, 1941, soon after construction was under way and was given 

the title of "fire chief," He was under the supervision of Mr, J, B. McNabb, 

service superintendent, and the two together supervised the crganizing and 

operating of the Fire Department, 

Nine applicants were investigated and hired during the month of June, 

1941, the first six being hired on June 10, By October 1, the personnel had 

increased to 25 and by December 1, 1941, to 34, consisting of the chief, 3 

lieutenants, 6 mctor-pump operators, and 24 firevaen, 

On August 1, 1942, Lieutenant Vernon C, Thompson was appointed to succeed 

Chief Earl H, Cain, whose death occurred July 12, 1942, Chief Thompson came 

to New River^rom. the Radford Ordnance Works on Juno 19, 1941. 

A personnel average of 34 was maintained until April, 1943, at which 

time the department was reduced by 6 firemen. Two motor-pump operators were 

terminated prior to September 18, 1943, on which date Radford Ordnance Works 

took over the operation of this plant. On December 31, 1944, the total 

personnel was 26, 

2, Quarters 

The first Fire Station was in.one side r.f Mason & Hanger's Tractor Shed, 

On August 10, 1941, the Fire Department took possession of their permanent 

quarters, v.iaich was a one-story fr-imie building, located in the Inert Area on 

Baker Road between Seapnd and Third streets. 

Rectangular in shape, it faced the west and v/as 88' in width by 34' in 

depth. 
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The Engine Room, 35' by 34', was situated at the south end of the 

building and consisted of 2 stalls with sufficient width for 3 pieces of 

equipment. Each stall was equipped with floor drains, and the room had two 

quick-opening spring doors. At the rear or east side of the Engine Room 

was a hose tower, 55' high, which accomodated fifty-two sections or 2600' of 

hose. 

Adjoining the Engine Room and on the west or front side was the House 

Watch Room. "House watch" was made in two-hour shifts, and one man was on 

duty at all hours. The main entrance to the Fire Department led into this 

room, which also had entrance into the Chief's Office. The Locker and 

Lounging Room was in the northwest corner. 

Two rooms on the east side or rear of the building wore used for storing 

equipment, one adjoining the Engine Room and the other was in the northeast 

corner. Between the two Equipment rooms were located the Boiler Room and 

the Rest Room. 

3. Fire Department Personnel and Strength 

The graph on page shows the Fire Department personnel strength for 

the entire period. 

4. Planning Fire Protection 

Immediately after assuming charge. Chief Cain made s.everal thorough 

inspections of the plant, submitting his recommendations for the elimination 

of minor hazards and safety violations. 

During the last two weeks of May, 1941, Chief Cain visited the Home 

Office of Hercules, Picatinny Arsenal, and the Hercules plants at Kenvil and 

Parlin, New Jersey. Each plant was inspected and plant protection in detail 

was discussed with safety and fire officials. 

In Octoberj 1941, Mr. Frank V. Tuthill of the Jefferson National Forest, 

13^ 
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U. S. Forest Service, sabmitted a composite report and plan of action for 

fire control, which was based on an intensive reconnaissance of the entire 

Plant Area, 

Collaborating vdth Mr. Tuthill were Lieutenant J, B, l/ilkes, safety 

officer. Ordnance Department; Mr. Leland Wilson, U. S. >^rmy engineer, in 

charge of construction; and Fire Chief Sari K. Cain. 

Prevention, preparedness, and suppression v.-ere the three major divisions 

of activity covered in this report, 

®' Prevention 

Prevention was subdivided into six classifications of risks, which 

appeared to be present on the Plant Area, 

(1) Risk No. It Plant Personnel and Visitors 

Rigid restrictions were planned, and enforced. No smoking was 

permitted within the Guardod Area except at specified periods and at designated 

places under. Radford Ordnance Works supervision. After September 18, 1943, 

smoking within the Guarded Area was discontinued. Automatic dismissal was 

the penalty for violations of this rule. 

Firearms v/ere carried by plant guards and where the use of 

matches was necessary, they were furnished by the Fire Department and 

carried in safety match containers, 'Nith these exceptions, no firearms, • 

matches, or other fire-causing impleuients were permitted. Violations were 

subject to suspension or dismiissal, 

Visitors had. to have a pass and v;ere subject to the same 

restrictions a.s employees. 

(2) Risk No. 2"; . Ple.nt Railroad 

This hazard was adequately safeguarded .by the purchase of two 

65-ton Diesel electric, locomotives. One of these locomotives was shipped 
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August 26, 1943> to the Ozark Ordnance Works. 

(3) Risk No, 3; Ad.jacent Property Owners 

This class of risk appeared to afford a major opportunity for 

trouble, since little control was available and fires on adjoining land could 

easily spread to the Plant Area, 

As a safeguard against this hazard, adjoining property owners 

were requested to take adequate precaution in case of fire on their property 

to prevent its spread to Government land. 

Fire patrols were established and fire barrels and water pails 

were placed at strategic points in the Igloo Area, (The use of these was 

discontinued in the summer of 1943.) 

(4) Risk No, 4: Incendiary 

The possibility always existed of having-fire deliberately set 

with malicious intent. An ever-alert Guard Force, patrolling the Plant Area 

day and night, has been and is the preparation against this hazard, 

(5) Risk No, 5: Debris Burning 

Construction shacks and debris accumulated from construction 

activities were burned under the supervision of the Fire Department during 

the month of December, 1941. 

Scrap and rejected powder was delivered to the burning grounds 

by a magazine employee and was burned daily by the Fire Department, who had 

been previously notified as to the exact time it would arrive. 

In January, 1942, the Fire Department assumed charge of the 

Sanitation Department, its equipment and personnel* This department gathered 

all garbage and destroyed same in the incinerator, which was housed in a 

two-story cinder block building located on the south side of Stanton Road, 

approximately two hundred yards east of Baker Road, 



REPRODUCED AT THE NATIONAL ARCHIVES , Authority A/A/ D 7 35 00 / 
By \i^NARA Date y 3*4j6Z vx \ 

(j 

(6) Risk No, 6; Lightning 

Available inforination indicated that lightning struck frequently 

in the Plant A^ea, 

Numerous dead trees and old farm dv/ellings and buildings, which 

attract lightning, vrere destroyed. All buildings were thoroughly grounded, 

and to date neither fires nor property damage has resulted from lightning, 

b. Preparedness 

Detection, communication, manpovjer, and equipment were prime factors 

considered in planning preparedness. 

(1) Detection 

Since the Guard Road ran'on ridges and generally overlooked the 

area, any fire could be detected by. guards patrolling this road. 

A Fire Patrol on the 4-to-12 and 12-td-8 shifts Tvas established 

July, 1941, and continued until construction was completed. This patrol 

used a pick-up truck, equipped with fire extinguishers, and covered the 

entire Plant Area during the night hours. 

Daily inspections of the plant were made since the hiring of 

the first firemen in June, 1941. 

The Forest Service Lookout at Peaks Knob was instructed to 

notify plajit officials of any fire that appeared in the vicinity of the 

Plant Area. _ . 

(2) Communication 

Early in 1942 all patrol cars were equipped with two-way radio 

communication. This radio communication system together with phone service 

in practically every building throughout the entire Plant Area were considered 

adequate. 

r 
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Chapter XI 

FIR3 DEPARTMENT 

1. Organization 

Mr, Sari H. Gain, a former lieutenant of the New York Fire Department, 

was hired May 10, 1941, soon after construction was under way and was given 

the title of "fire chief," He was under the supervision cif Mr, J. B, McNabb, 

service superintendent, and the two together supervised the crganizing and 

operating of the Fire Department, 

Nine applicants were investigated and hired during the month of June, 

1941, the first six being hired on June 10, By October 1, the personnel had 

increased to 25 and by December 1, 1941, to 34, consisting of the chief, 3 

lieutenants, 6 mctor-pump operators, and 24 firemen. 

On August 1, 1942, Lieutenant Vernon C, Thompson was appointed to succeed 

Chief Earl H, Cain, whose death occurred July 12, 1942, Chief Thompson came 

to New River^from the Radford Ordnance Works on June 19, 1941, 

A personnel average of 34 was maintained until April, 1943, at which 

time the department was reduced by 6 firemen. Two motor-pump operators were 

terminated prior to September IB, 1943, on which date Radford Ordnance Works 

took over the operation of this plant. On December 31, 1944, the total 

personnel was 26, 

2, Quarters 

The first Fire Station-was in one side r f Mason & Hanger's Tractor Shed, 

On August 10, 1941, the Fire Department took possession of their permanent 

quarters, which was a one-story fr?ime building, located in the Inert Area on 

Baker Road between Second and Third streets. 

Rectangular in shape, it faced the west and vias 88' in width by 34' in 

depth. 
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for the expenditure. The reimbursement chocks received from the Government 

were deposited in the specinl account. Thus the Government advances to 

Hercules served as revolvinii funds, 

6. Stores 

a. ' Introduction 

Preparations for handj.inp and recording the vast quantities of 

materials and suiqilies tiiat wore used at Now River Grckiance Plant began 

-•ipril 1, 1941, when Mr, Robert Bryson was transferred from the New Jersey 

Powder Company, Belvidere, Nov/ Jersey, to bo chief clerk cf Works Supply, which 

was divided into tv/o sections, namely. Warehousing and Accounting, 

b. Facilities 

The construction of thirteen Inert Storage" Warehouses began April 

8, 1941, These buildings, numbered 101 through, 113, .were utilized as completed 

and all were accepted as complete September 1, 1941. 

The buildings were well planned and arranged. They were long, 

spacious rectangailar buildings 30 designed and arranged that the railroad 

came along one side, the truck rc^ad on the other, thus facilitating warehouse 

traffic, 

Construction of Warehouse 20? started May 22, 1941, and was completed 

October 22, 1941»' This warehouse, 48 ft, by 183 ft,, v;as constructed for 

"warehousint-;" general-stores items. The desi/;n of the l.?uilding: included two 

offices in the south corner. 

T7archouse 208 was constructed for use as a stcra.gc wairehouse for 

paints and oils, 

7. Ordnance Department - Storage and Issue 

Of historical interest is the fact that New River Ordnance Plant had 
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two Receiving departments. From the beginning and until termination of 

Contract W-CF.D-492, the Ordnance Department received and stored such materials 

as tires, tubes, batteries, antifreeze and furniture. These items were 

issued to Hercules on store-order tickets which were consolidated and recorded 

on NR. transfer receiving reports. 

Prior to March 1, 1942, the War Department received, stored, and issued 

all automotive and truck parts. On that date the balance remaining on hand 

was tallied out to Hercules, 

Excepting wood blocks and a few miscellaneous items purchased by Hercules, 

the Ordnance Department received on a free-issue basis all essential materials 

until March 1, 1942, These essential materials were issued to Hercules on 

store tickets properly signed, 

8, Hercules ̂ %rehousing 

a. Headquarters 

Office quarters for the Warehousing Section of viibrks Supply was first 

located in Warehouse 101, This warehouse also served as Hercules' first 

Receiving Station, Qn .Jcanuary 1, 1942, Headquarters was moved to V/arehouse 207,. 

which had been constructed for that purpose. 

On March. 1, 1942, Hercules took.over all warehouses except one-half of 

Warehouse No. 106. 

b, Responsibilities 

(1) Receiving 

After March 1, 1942, all mat-erials and supplies used in the 

operation and maintenance of New River Ordnance Plant were covered by receiving 

reports prepared by the Warehousing Section of Works Supply. Items purchased 

direct by the Ordnance Department were tallied out to Hercules and received by 
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them on NR transfer receivin.rT reports. 

General Stores consisted of several departments, each handling 

special-store items, such as, auto parts, clothing, electrical equipment, 

janitors' supplies, lur.aber, and plumbing supplies. Each department was in 

charge of a man who had previous exj-ierience in handling items stocked by his 

department, /in average of from ,5,000 to 6,000 issues from stock was made 

nonthly. Approximi:.tely 15,000 items were carried in stock. Approximately 

125 carloads of essential materials and approxLmately 12 cars of miscellanecus 

materials ;vere received monthly. 

The Transportation Division of the Ordjiance Depfirtirent v/as 

notified of any shipments found to be dajnaged on d:eliver3'-, and they in turn 

notified the carrier effecting delivery. The certificate-of-inspection report 

was prepared and signod by the storekeeper or his assistant arrl by the 

transportation agent making the inspection. This report was forwarded to 

the Purchasing Department vmc handled any claim to a conclusion. 

At the termination of the construction ccntrcoct, January 31, 19A2, 

Hercules agreed to take over all surplus equipirient, materials, and supplies, 

•-'ati-rials and supplies were checked out of Mason & Hanger's Warehouses by 

checkers for Mason & Hanger, the Crduance Department, and Hercules, and v/ero 

transferred to the custody of Hercules. In some cases Hercules took over all 

the warehouses used by Mason & Hanger, thus effectinf- a saving in handling of 

material. 

(2) Storage and Issue 

General Stores: 

Storage and issue of all jimterial chaiggod to I65OO supplies was 

handled by the Warehousing Section of Works Supply. 
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After the receiving report had been prepared, the supplies were 
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, turned over to the department stocking the particular items received. Recording 

of necessary information on the bin card was done at the time material was put 

in stock, V/hen completed, the bin card showed bin-code number, description of 

item,•maximum and minimum quantities, requisitions, material-list numbers, 

purchase orders, receiving-report numbers, account charged to when issued, 

balance on hand, and dates of all transactions. 

Essential Materials; 

After March 1, 1942, storage and issue of all essential materials 

.used in the manufacturing of finished charges was handled by this section, 

VJhenever possible, essential materials were delivered to Warehouse 103, which 

was assigned to the loading line supervisor. 

Bin cards for each type of essential materials were kept in the 

warehouse in which the items were stored. Bin cards reflected quantities 

received, quantity issued, balance, on hand, and dates of all transactions. 

These materials were issued on warehouse orders prepared in duplicate. One 

copy was retained by the Warehouse Section and the second copy picked up for 

the General Division, Inventories of all essential materials were made monthly. 

(3) Shipping 

All shipments of by-products, returned material, and all other 

shipments with the exception of powder and finished charges were handled by 

the Warehousing Section, No shipments wore m.ade without proper authority and 

approval by depe.rtment hea.ds. The Purchasing Department prepared the shipping 

order, which listed complete shipping instructions together with, charge and 

billing information. To support the shipping order that required Ordnance 

Department approval, the warehous.; prepared a shipping report that gave a 
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(description oi" materials in Complete detail. The shipping report was Signed'^,: 
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by a material checkeh fbr both the Ordnance Department and Hercules. 

Any materials turned back to the Ordnance Department were recorded 

in the same manner as a shipment to an outside concern. The Ordnance Department 

prepared tally-in sheets of materials transferred back to the Ordnance 

Department on shipping reports. 

The Ordnance Depa.rtment handled the shipping of all powder and 

finished charges until September 19> 1943, which date marked the beginning of 

the Radford Ordnance Works Contract at New River and at viiich time the Shipping 

Dep''>rtment of the Warehousing Section began to handle all shipments. 

(4) Salvage 

All material salvaged whether or not sold by Hercules, used by 

Hercules, or turned over to the Ordnance Department Property Section was 

handled through General Stores and recorded by the ./arehcusing Section. 

9. Faterials and Supplies (Works Accounting) 

a. General 

The primary function of this section was the auditing and approving 

for payment all vendors' invoices prepared on company forms, carriers' freight 

bills, travel expense reports, etc. The op;3ration of the Stationery Storeroom 

for the entire plant was also a function of this section. 

b. Invoice Audit 

Procedures for the audit and for the approval of expenditures were 

based on standard Hercules' methods. 

In so far as possible, personnel was secured for audit purposes who 

had a special knowledge of the material covered by the invoices vfhich they 

were auditing. 
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which were rated at 40, 45, ̂ nd 50 cents per hour. The 40^ minimum was used ', 

as the entrance rate, with advancement to the higher rates available, dependent •".v' 

on the production achieved by each individual operator. 

Maintenance rates, as well as those for all other types of work identical 

with that performed at the Radford Plant, were taken bodily from the Radford 

schedules, which had been fi,.proved and put into effect some months before. 

Salary schedules for supervisory and administrative employees were built 

up from these wage schedules in a manner calculated to produce a single structure 

which took cognizance of the differences in outies and reponsibilities of 

each position, and, within the rate ranges established for the salaried positions 

this fact was officially recognized by the Ordnance Department through its 

approval of the universal application of a general increase granted to the 

plant organization in December, 1941. Certain adjustments were necessary in 

the original schedule; notably, the equalization of rates paid the Guard 

Force and the explosives operators, in order to do away with the constant re­

quests for transfer from the Guard Force to the Jicplosives Area which were 

encountered; but by and large experience proved the basic policy to be sound, 

and therefore these necessary adjustments were minor, Plajit morale was of a 

very high order, and no labor trouble of any kind arose diiring the first period 

of operations, which ended actively in lay, 1943, and finally with the termi­

nation of Contract W-ORD-492 in September of that year. 

5. N. R. 0., F, Transferred to Radford Contract 

Change Order 15, iiagust 11, 1943, to Contract W-ORD-462, DA-W-ORD-26 as 

Ajaended, the prime contract between Hercules Powder Company and the United ' 

States governing the operations of Radford OrdrEince Works, provided that Uj.on 

termination of Contract vV-ORD-492, Hercules Powder Company would operate New 

River Ordnance Plant as a Storage Depot in connection with the operation of 
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Radford Ordnance Tiforks, and would, at the saine time, utilize existing facilities 

at New River plus any additional facilities which might be necessary for 

- the waterproofing of double->ba3e trench mortar increments manufactured at 

Radford and HercuHes Powder Company*s Kienvil Plant. September 19, 1943, was 

established as the transfer point between the two contracts, and all work done 

at New River since that date was covered by supplements to Contract W-ORD-462. 

A summaxy of these supplements and the change orders idiich preceded them is 

attached as "Memorandum A." 

6. The Standby Period 

The operation of New River imder Contract W^)RD-462 falls naturally into 

two major parts: (l) the period from Septeii&ber, 1943, to July, 1944, duripg 

which operations were confined principally to the waterproofing of trench-

mortar increments and the handling of powder into and out of storage; (2) the 

period from July, 1944, to the final termination of operations after the end 

of tba Japanese war, during which the plant was again operated as a full-scale 

propellant loading facility. 

During the first of these periods, all activity on the New River site was 

theoretically conducted imder the active supervision of the Radford Organi­

zation. Wages and salaries in effect were made to conform with those paid at 

Radford for similar work, though the differences in the two operations made 

the necessary definitions extremely difficult and resulted in a large number 

of reductions in compensation paid to the New River personnel. With respect 

to the salaried supervisory personnel, it was considered necessary to centralize 

the activities of similar departments at the two plants under a single department 

head, and consequently New River's department heads were designated as assistants 

to the several corresponding department heads at Radford. 

3 • 
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Tftie record Indicates that it was planned to provide for a ready inter-

change of labor between the two plants, but this was never extensively practiced 

and the policy was apparently abandoned after March, 19/t4* During the previous 

six months, only Magazine Area wozkers were so employed; the men assigned to the 

Radford Magazine Area worked a total of 699 man-days at New River, No New Rivsr 

employees were ever assigned to similar intermittent work at Radford. The 

plant population during this period averaged about 500, 

7. A^tiyities Renewed 

Increased demands for cannon ammunition during the spring of 1944» culmi­

nated in the decision by the Ordnance Department to resume the loading of 

propellant charges at New River, and Change Order 27, dated July 5, 1944, to 

Contract W-ORD-462 set the capacity which was to be provided. The discussion 
II of this chazige order in Memorandum A, which forms a part of this chapter, 

outlines the circumstances surrounding it and the subsequent Instruments which 

determined the manner in viiich the necessary work was to be done, though this 

discussion does not indicate in any way the difficulties which were involved 

in the necessary work of rehabilitation. Follovdng the termination of Contract 

W-ORD-492, the bag-manufact\iring and bag-loading equipment which had been used 

in operations under this contract had been almost entirely removed from the 

plant. The Operating Organization had, of coiirse, been broken up and for 

fourteen months, manufacturing activity had been confined to the packaging of 

tjrench-fflortar increments - an operation in no way connected with the loading of 

flash-reducer charges. 
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Just prior to the shut-down of New River's Operations in May, 1943, the 

incipient manpower shortage had necessitated the employment of women in Loading 

Operations and even though a compainyTwide differential of 100 per hour paid 

to female, employees as such was in effect, this employment destroyed the 

relationship between rates paid in the Bag Manufacturing Department and in 

the Loading lines that had existed in 1941 and 1942. Operations during the 

initial period were conqluded before this problem really, became acute, but 

when plans were made fpr rehabilitation, active consideration of it was imnied-

iateiy necessary. Wage schedules were adopted and approved which provided 

identical entrance and intermediate rates for the two types of work, but a 

higher/ultimate rate for work in the Loading Operations resulted in a certain 

amopnt of unrest among the workers assigned to the Bag Manufacturing Department, 

which unrest.was never completely allayed. 

By July, of 1944, seventy-five sewing ma.chines with'the necessary corollary 

cutting and printing equipment had been set up in one section of the mrain Bag 

Manufacturing Building to produce flash-reducer bags, and a dyeing machine 

which had fortunately been,left on the plant was again in operation. Production 

schedules furnished the plant by the Office of the Field Director of Ammunition 

Plants called for initial operation on 105 t'OvI Howitzer charges in September 

and the initiation of this production, together with the scheduled loading 

of 155 MM Howitzer M4A1 charges, required the design.and construction of 

completely new flash-reducer loading facilities; the redesign of two existing 

lines to allow dual operation in the loading of 105 MM charges; the redesign 

of one existing Loading Line to permit the production of 155 MM charges, a 

type which had never previously been produced at this plant; and the pro­

curement of the necessary equipment/ In this connection it is interesting to 

note that the dual layout which was first put into operation at Hoosier Ordnance 

Plant and which became standard in the,loading of 105 MM Howitzer charges in 

i j 
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1944 was originally conceived and recommended to the Ordnance Department by 

'Hercules Powder Company in 1941 at the inception of the Bag Loading Program. 

It was not in accord with the practice of Government-owned loading establish­

ments, however, and its adoption was postponed until the need for cannon 

ammunition, which led to the rehabilitation of New River, made it of vital 

.concern to achieve the maximum possible production from existing facilities, 

a. Rehabilitation Authorized 

Authority for the procurement of equipment and for the necessary con­

struction work was not received until August 21, 1944, after the execution and 

acknowledgment of Change Order 29, and activity during this period was of 

necessity limited to obtaining such items of equipment and components as could 

be found in excess at other Government facilities and as could be shipped 

"free issue" to the New fliver site. In order that some production coiild be 

accomplished in as short a time as possible, every effort was ;nade to assemble 

sufficient equipment in this manner to prepare one Loading House for one-way 

operation on 105 MM charges. The first work required of Mason & Hanger Company 

as the collateral contractor subsequent to the execution of Change Order 29 

was the installation of this equipment in No. 3 Line, Tliis work was accomplished 

with reasonable rapidity, and operations were begun on the A-Side of this line 

at 1:00 P. M., September 14, 1944. Supervision of construction and installation 

of equipment by Mason & Hanger Company was assigned to Ilr, H. E. Carlin, 

project engineer at Radford Ordnance Works, and the procurement of the equip­

ment from material lists prepared by the New River Engineering and Operating 

departments was in the hands of Mr. C. F, Jones, p'Urchasing superintendent 

at Radford. Every effort was made to transfer supervisory personnel from the 

first New River Organization who were still in the employ of Hercules Powder 

Company at other plants, and these men, together with a number of others who 

were found to be available, provided the plant with a nucleus around which 

the subsequent organization was developed. It should be stated,^ however, that 
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competent supervisory personnel in the number required to handle the operations 

vihich were ultijnately undertaken were never available, and the operation of 

the plant during 1944 and 1945 necessarily reflected this condition. Initial 

operations were expanded as rapidly as the difficulties encountered in the 

employment of workers, both for construction and operations, and as the 

procurement of equipment would permit. The lapse of time occasioned by the 

delay in the execution of proper contractual authority has already been noted.; 

and additional delay was occasioned by the issuance of equipment priorities 

by the War Production Board which excepted scales and sewing machines - the two 

most vital items of equipment which were required. 

The manpower shortage throughout the country had by this time become 

acute, and this situation manifested itself not only in the extreme difficulty 

involved in recruiting workers for actual operations but also in the attempts 

of the collateral contractor to establish an adequate force for the accomplish­

ment of the work required here concurrently with the construction and equipment 

of the new Rolled Powder Area at. Radford. 

Flash-reducer charges for the 155 MM Gun, Ml, were specified by the 

Ordnance Department as the most critical item scheduled at New River, and 

operations on this and the other charges required of this plant were conducted 

in every available Explosives Building as equipment was delivered and installed. 

The changes necessary to accomplish the reduction which was actually achieved, 

particularly during the earlier months, are detailed in "Me/aorandum B," which 

is attached, and the total production by types and by months for the eleven 

months, frOm September 14, 1944, through August 24, 1945, is listed on the 

second page of "Memorandum C," 

8. Additional Facilities Considered 

The work of the collateral contractor necessary to the operations as 

planned in July and- August of 1944 was not completed until February IS, 1945. 
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Change Order 36, January 19, 1945, called for a considerable ijncrease in 

the capacities provided for in Change Order 29, The plans made for handling 

this increased capacity and the extent to vdiich these plans were carried out 

are detailed on pages 327-331 of "Memorandum A.^ attached; they are of minor 

significance so far as the story of operations is concerned. The need for 

this additional capacity had been dissipated by the trend of the war in Europe. 

9. Personnel Recruiting 

The initial period of heavy employment during 1941 and early 1942 had 

found an adequate number of well-qualified men and women available at all times. 

During the time which elapsed from the peak of eayployment in the spring of 1942 

to the inception of the rehabilitation program in the summer of 1944, the plant 

population had decreased to a low of approximately 350 people, and geneial 

conditions affecting the availability of manpower, vdiich are too well known to 

require full discussion here, had changed to an extent which made this matter 

the governing factor in all subsequent planning. The progress made in the 

solution of this problem can be seen in the following table which lists the 

number of employees at the end of each of the months indicated: 

19LL 

1945 

June 
July 
Axigust 
September 
October 
November 
December 

January 
February 
March 
April 
May 
June 
July 
August 
September 

759 
989 

1,299 
1,711 
2,277 
2,534 
3,206 

4,673 
5,181 
5,202 
5,354 
5,111 (Peak of 5,505 reached May 9) 
3,611 
1,834 
468 
324 
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MMORANDUM A . ' 

SUMMARY OF SUPPLE^MTS AND CHANGE ORDERS TO CONTRACT W-ORD-462 

COVERING TOE OPERATIONS OF NEW RIVPR ORDNANCE PLANT-

Chenge Order 15, August 11, 19A-3«provided for additional facilities at New 

River for waterproofing trench-mortar increments and for operation of New River 

as a Storage Depot, 

Supplement 18, January 29. 1944,among its other provisions, formalized the 

work described in Change Order 15. 

Change Order 20, Febrmry 12, 1944,provided for the modification of existing 

facilities at New River to allow packaging of M2 increments for the 81 MM Mortar, 

Change Order. 22, March 10, 194A-.provided facilities for the production of 

not more than 300,000 flash reducers per month at New River, The flash-reducer 

charge sp»ecified in this Change Order as Tl- for use in conjunction with 155 

MM Propelling Charge for the Ml Gun - was identified as Flash Reducer Ml after 

standardization of the charge had been accomplished. 

Supplement 23, April 4. 19A4.among its other provisions, formalized the work 

described in Change Orders ,20 and 22, 

Change Order 25, May 1, 1944.provided for special packaging of 302,000 

rounds of trench-mortar increment replacement ammunition through the use of 

facilities which had already been made available by the provisions of Supplement 

18 and Oiange Ordar 20. 

Change Order 26, May 17,'1944,provided that, "that part of the construction 

and installation work which is identical with that previously performed under the 

censtruction program at Radford Ordnance Works and the New River Ordnance Plant" 

called for by Change Order 22 should be performed by a collatoral contractor. 

Change Order 27, July 5, 1944.provided for the performance of all work and 

services (except construction and procurement of additional equipment) necessary 

in preparation for operation of facilities at New River for the loading of: 

A ntVinritv 
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(a) Not more than 1,000,000 105 MM Howitzer M2, M2A1, and M4 
Propelling Charges or their equivalent per month; 

(b) Not more than 300,000,155 MM Howitzer M4A1 Propelling 
Charges or their equivalent per month. 

It should be particule.rly noted that this change order contains the following 

paragraph; '^A Site letter requesting approval for the necessary construction and 

the necessary procurement of additional production equipment is being forwarded 

for approval. Therefore, this Change Order is not intended, and is not to be 

construed to authorize any expenditwe of funds in connection with , said con­

struction and said procurement of additional production equipment, Authorization 

for such work will follow immediately upon approval of site letter." At the same 

time Teletype No. 38360, dated July k, 1944, from the Office of the Field Director 

of Ammunition Plants to the Commanding Officer of Hadford Ordnance Works pro­

vided tentative propelling charge schedules for contemplated full production of 

flash reducers and initial production of 105 MM Howitzer Charges in September, 

Authority to proceed with construction and purchase of equipment was received 

only through the execution and acknowledgment of Change Order 29 on August 19, 

1944, and the siz weeks' delay thus occasioned was never entirely regained. 

Change Order 29, August 9. 1944.increased the requirements of Change Order 

27; the new capacities are given below: 

(a) 1,500.,000 charges 105 MM 

(b) 350,000 155 M M4A1 • 

•(c) 300,000 Flash Reducer T1 

(d) The manufacture of the^necessary bags 
for (a), (b), and (c) above.. 

Supplement No.. 30, August 31. 1944.among its other provisions, formalized 

the work described in Change Orders 25, 26, 27, and 29, 

Change Order 32, November 13. 1944.provided for the prociirement of three 

additional automatic machines for the packaging of trench-mortar increments, this 

in connection with work authorized by Change Order.No. 15 and interim letters of 

(^"^nDECLpSIFlED 
Authority_ 

1 B'vOtv^ARA Date ; 
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Change Order 34. December 29, 194/4.»provided for the expansion of the 

Trench Mortar Increment Packaging Operation to a total of approximately 640,000 

pounds per month ©f double-base powder. 

Change Order 36. January 19. 1945.provided f*r increase in the capacity for 

the loading of propelling charges at New River to the following; 

(a) 1,500,000 105 MM Hpw, M2, M2A1, and M4 

(b) 350,000 155 MM M4A1 "(including igniter charges therefor) 

(c) 350,000 155 MM M4A1 (including igniter charges therefor) or 
315,000 8" Howitzer M2 (including igniter charges therefor) and 

(d) 350,000 155 MM M4A1 (including igniter charges therefor) 

Items (c) and (d) in this tabulation contemplated the provision of alternate 

facilities which could be used in the production of either of the two charges 

specified, and this change order specifically recognized that production at these 

levels would require the rehabilitation of one additional Loading Line (No, 4) 

beyond those on which work had already begun and the construction of one new 

Loading Line, Actually.only one-half of Line No. 4 in which the increment packaging 

program (to which reference has been made above) had been carried on was over 

completed and put into operation on propelling charges. Work was stopped on Line 

No, 5 after the grading, the construction of a Canteen and Heater House, and some 

preparatory work on the B-Side had been accomplished, 

Supplement 42, April 9. 1945.provided for the formalizing of the work called 

for by Change Orders 32, 34, and 36, 

Change Order-45, May 10^.1945.authorized and directed the termination of all 

work and the caucellation of all suboontracts and pm-chase orders for materials, 

supplies, or services in connection with the construction of No, 5 Loading Line, 

subject to the following limitations; 

DECLASSIFIED 
^1 Authority 
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(a) The ArSide of No. 5 Line to be cancelled in its entirety. 
"'•-ri'K-:-

(b) The.B-Side of No. 5 Line, then in process of construction, to 

to be completed without utilities or equipment, grounding, safety chutes, walks, 

and barricades. Actually, because of the shortage of manpower, and the consequent 

delay in the trench-mortar powder production at Radford, all work on this line 

was stopped, and beyond a token clean-up of the area, nothing fvurthar. was done,. 

Change Order 46, May 12. 1945. directed the termination of all work and the 

cancellation of all subcontracts and purchase orders for equipment, materials, 

surplies, or services "which are not necessary to meet the revised production 

schedules issued by the office of the Field Director of Ammunition Plants.. 

or about U May 1945 for New River Ordnance Plant, except such items as may be 

expressly excepted by the Contracting Officer/' 

CSaange Order 49, July 7. 1945.accepted by Hercules Powder Company on August 

10, superseded Change Order 49 as originally writeen> which was not entirely sat­

isfactory to the plant. This fact accounts for the apparent discrepancy between 

the date of change order itself and the reference in the introductory paragraph 

of the change order to a teletype dated July 21. The change order provided for the 

production of complete fin assemblies for 10" Mortar T29, or any of its component 

• parts, which might be scheduled by the Office of the Field Director of Ammunition 

Plants within the capacity of facilities already available at New River and app­

roved any such work performed prior to the date of the change order. Actually, 

only two hundred complete,fin assemblies were madej further work was held up be­

cause of difficulties encountered with the weapon during tests, Plans had been 

completed for the loading of additional propelling and igniter charges at New 

River for subsequent shipment to Louisiana Ordnance Plant at Shreveport, La., for 

complete assembly, but initial production on this basis scheduled for September, 

1945> vf3S not reached prior to the end of the Pacific war, 

. Change Order 51. July 13. 1945. Ji;ily 13, 1945, provided for the production of 

•! Authority' 
; BVJM<ARA Date 9' 
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. . ^ I 
three neW type^ of flash-reducer charges - the T2^ T3, and T4, for the 155 MM . 

Howitzer Ml, the 8" Howitzer Ml, and the 105 MM Hbwitzer M2, respectively, "in 

such amounts as may be directed from time to time by the Contracting Officer and 

as are within the capacity of the plant," Initial quantities were produced in July 

as scheduled; and the August production, on schedule up to the middle of the month 

was terminated short of completion by the end of the Pacific war. 

Change Order 53, August 6, 1945. provided formal confirmation of instructions 

which had been given to Hercules Powder Company from time to time by the Office 

of the Field Director of Anmriunition Plants for the ma.nufacture of certain nas-

cellaneous items not regularly scheduled, and ratified and approved "any such work 

performed prior to the date of this Change Order," It should be noted in this 

connection that Contract VA.ORD-462, DA-W-ORD-26 as Amended, provided fees on a 

unit basis, and carried with it authority only for the performance of such work 

as was specifically set out in the change orders and supplements to it. This type 

of contract was unique among the four* plants vMch mcide up the Propellant LoH.id:L-j^ 

Industry, the other three - Hoosier, Coosa River, and ffississippi - all being 

similar in form to W-0RD-492» This difference caused considerable confusion in 

the relations between the Loading Group, the Powder and Explosives Group, and the 

Legal Section in the Office of the Field Director, and as a result it was nocossar;, 

for plant management at New River to scrutinize all instructions received for vrork 

at this plant with the utmost care. 

DECLASSIFY 
Authority^ 
B\OMvARA Datc i 
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MEMORANDUM "B" 

SMOKELESS LOADING LINE NtJMBER 1 

"A" SIDE 

November 5, 1944y to December 31, 1944 
line cleaned on 8-to-4 shift on November 5, 1944» 
Production of flash reducer started on 8-to-4 shift November 5, 1944. 
Production of flash reducer stopped on 12-to-8 shift December 31, 1944. 

Production shifted to Line 3-A. 

January 1, 1945, to January 9, 1945 
Mason and Han,';^er doin.^T construction work; -Tettincr line ready for 155 I'M 
Howi, Ivi4Al Operations, 

January 9, 1945, to June 3, 1945 
Line cleaned on 4-t'.)-12 shift on Janiu.ry 9, 1945. 
Production of 155 MM HoWo, i.i4Al started on 12-to-8 shift Januidry 9, 1945. 
Production on 155 M How., yj+i'-il stopped on 12-to -8 shift on June 3, 1945. 

Production shifted to L:.r.e A-A. 

June 3, 1945, to d-jne 27, 1945 
Line cleaned on 8-to~4 shift June 3, 19''lO. "Uid +ur.n3J '-.'ver to Mt'.ir'tencnce 
Department for repairs. 

June 27, 1945, to Au.rust 25, 1945 
Line cleaned on 12--to-8 shift on Jane 27, 1945. 
Production of 155 'if'P How., l,i4Al startoa on S-to-4 shift June 28, 1945. 
Production on 155 Hc.-w,, P!4A1 stopped on S-t>.-4 shift on August 24, 1945. 
Hourly operators terminated on 8-to-4 shift Aiijyast 25, 1945, accordin- to 
shutdown procedure, 

"B" SIDE 

September 25, 1944, t'.^ November 5, 1944 
Line cleaned on 4-to-12 shift on September 25, 1944. 
Production of flash reducer started on 12-to-8 shift September 25, 1944. 
Production of flash reducer stoppo'd on 12-to--8 shift N'^vember 4, 1944. 

Production shifted t...- Line 1-A, 

November 5, 1944, to December 17, 1944 
Mason and Han.-';er doin^ construction work: .Tettin' line ready for 155 
How,, M4A1 Operations, 

December 17, 1944, to June 28, 1945 
Line cleaned on 4-to-12 shift on December 17, 1944. 
Production of 155 Ii3^ 'How,, M4A1 started on 12-to-8 shift December 17, 1944. 
Production on 155 How., M4A1 stopped on 12-to-8 shift June 27, 1945. 

Production shifted to Line 1-A, 

June 28, 1945, to July 16, 1945 
Line cleaned on 8-to-4 shift June 28, 1945, and turned over to Madntenance 
Department for"'repairs. 

"nSECLASSIFIED j 
Authority 
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• July 16, 1945,to August 25, 1945. 
Line cleaned on ,8-to-4 shift on July 16, 1945. ' , 
Production of 155 MM How., M4A1 started on 8-to-4 shift July 16, 1945* 
Production on 155 MM How., M4A1 stopped on 8-to-4 shift August 24, 1945. 
Hourly operators terminated on 8-to-4 shift August 25, 1945, according to 
shutdown procedure. 

SMOI^ELESS LOADBJG LINE NUMBER II 

"A" SIDE 

December 19, 1944, to December 23, 1944 
Line cleaned on 6-to-4 shift on December 19, 1944. 
Training class of colored operators for 105 MM How., M2, M2A1 started on 
4-to-12 shift on December 19, 1944. 

V/heat used during training period. 

December 23, 1944,to August 18, 1945 
Line cleaned of wheat on o-to-4 shift December>23, 1944. 
Production of 205 MM How., M2, M2A1 started on 8-to-4 shift December 23,..i94i 
Production on 105 MM How., M2, M2A1 stopped on 8-to-4 shift August 15, 1945-
Hourly operators terminated on B-to-4 shift August 18, 1945, according to 
shutdovffi procedure. 

"B" sroE 

.January 4, 1945, to August 18, 1945 
Line cleaned on 4-to-12 shift January 4, 1945. 
Production of 105 M How., M2, M2A1 started on C-to-4 shift, January 5, >' 
Production stopped on e-to-4 shift on August 15, 1945. 
Hourly operators terminated on 3-to-4 shift on August 18, 1945, according 
to shutdown procedure. 

SMOKELESS LO^JDING LINE NUMBER III 

"A" SIDE 

August 29, 1944, to Septcsmber 14, 1944. 
Mason and Hanger doing construction work: getting line ready for single 
operation on 105 MM How., M2, M2/il. 

September 14, 1944, to December 16, 1944 
Line cleaned on 8-to-4 shift Septeirdser 14, 1944. 
Production of 105 M How,, M2, M2A1 started on 8-to'-4 shift September. 14, 19/. 
Production stopped on 12-to-8 shift December 15, 1944. 

Production shifted to Lijii 2-A. 

December , l6, 1944,to December 31, 1944 
No production. 
White operators used to train colored operators on Line 2-A. 

^SECLASMFTED 
Authority, m 
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December 31, 19AA, to' January 20, 1945 ' "V 
Production on flash reducer started December 31, 1945. 
Production on flash reducer stopped January 19, 1945. 
Production shifted to new Flash Reducer House. 

January 20, 1945, to February IS, 1945 
Mason and Hanger during construction for two-way operation for 105 MlJt Hovf,, 
M2, M2A1. 

February 18, 1945, to August 18, 1945 
Line cleaned on 12-to-8 shift on February 18, 1945. 
Production started on 12-to-8 shift February"18, 1945. 
Production stopped on 8-to-4 shift August 17, 1945. 
Hourly operators terminated on the 8-to-4 shift August 18, 1945, according 
to shutdowi procedure, 

"B" SIDE 

September 5, 1944, to Septt^nber 18, 1944 
Mason and Hanger doing constructj.on v:ork; getting line ready for single 
operation on 105 MM Plow,, 112, M2A1. 

September 18, 1944, to-November 19, 19^+4 
Line cleaned on 8-to-4 shift September 18 ̂  1944-. 
Production of. 105 M How.^ M2, M2A1 started on 8-to-4 shift September IB, Iv;. 
Production, of 105 M How,, M2, M2A1 stopped on 8-to-4 shift November 18, iV-:--

November 19, 1944, to PJovember 21, 1944 
Mason and Hanger doing const.'T'uction work: getting line ready for tempore;-j-
operations on 155 Mli Plow,, M4A1, . 

November 21, 1944, to-December 17, 1944 
Line cleaned on 8-to-4 shift November 21, 1944. 
Production of 155 MM PPow.} M4A1 started on 8-to--4 shift November 21,-1944. 
Production of 155 M How,, MZ+Al stopped on 4-to-12 shift December 16, 1944, 

Production shifted to Line 1-B, 

December 18, 1944, to January 21, 1945 
Line cleaned of powder and inspected, then turned over to Mason and Hanger 
for construction work; getting line ready for tvro-way operation on 105 MM 
How., M2, M2A1, 

January 21, 1945, to August 18, 1945 
Line cleaned on .12-to'S shift'January 21, 1945. 
Production of l05 MM How,, M2, M2A1 starred on 8-to-4 shift Janu£.ry 22, 1945. 
Production of 105 MM How,, M2, M2A1 stepped on 8-to-4 sPiift August 17, 1945. 
Plourly operators terminated on tPie S-to-4 shift August 18, 1945, according tc 
shutdown procedure. 

i DECLASSlflED 
i Authority 

i B\J^^ARA Date i 
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SMOKELESS LOADING LIl^ NUMBER IV ;^ 

"A" SIDE . 

November 26, 1943^ to D'ocanber 7, 1943 
Dethreading of rolled powder, rejected increments from R.O.YJ. started Novembc 
16, 1943, because of shortage of cellophane bags. 

December 7, 1943, to March 11, 1945 
Production' of cellophane bagging of rolled powder started on 8-to-4 shift 
December 7, 1943. 
Production of cellophane bagging off rolled powder stopped on 4-to-12 shift 
March 10, 1945. 
Cellophane bagging of rolled powder shifted to Igniter Line No. 2. 
Rolled Powder Salvage Operation shifted to R.O.W. 

March 11, 1945, to May 10, 1945 ' 
Mason and Hanger doing construction for 155 M How., M4A1 Operation. 

May 10, 1945, to May 13, 1945 
Line cleaned on 8-to-4 shift on May 11, 1945. 
Production of 10" Mortar started on 8-to-4 shift May 12, 1945. 
Production of 10" Mortar stopped on 4-to~12 shift May 12, 1945. 

Only pilot lot loaded. 

May 13, 1945, to June 3, 1945 
No production - Line not needed because of shortage of labor at this timj. 

June 3, 1945, to June 29, 1945 
Line cleaned on 12-to-8 shift Jiuie 3, 1945. 
Production of 155 How., MJ+Al started on 12--to-8 shift June 3, 1945. 
Production of 155 MM How,., M4A1 stopped on 12-tc-8 shift June 28, 1945. 
Production shifted back to Line 1-A sinoe repair work on Line 1-A had been 
completed. 

June 29, 1945, to July 16, 1945 
No production - Line not needed because of present schedule. 

July 16, 1945, to Awiust 11, 1945 
Line cleaned on 8-to-4 shift on June ly. 1945. 
Production of 105 MM How., M2, M2A1 started on 8-to-4 shift July 16, 1945. 
Production of 105 MLit How., M2, M2A1 stopped on 8-to-4 shift August 10, 1945. 
The crew on this line was used to bring crews on other lines to full strengtl 

"B" SIDE 

November 3, 1943, to November 8, 1943 
Line cleaned on 8-to-4 shift November 3, 1943. 
Training class started on 8-to^4 shift November 3, 1943, packing of rolled-
powder increments for trench mortar. 
Using increments made of paper during training. 

November 8, 1943, to November 13, 1943 
Dethreading of rejected increments from R.O.W. started on 6^to-4 shift, 
November 8, 1943, because of shortage of cellophane bags. 

'* . •• _ i/V, T.-rASV.. 

BVDMSARA Date i 
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November 13, 1943, to August 16, 1945 
Production of cellophane bagging of rolled-powder increments started on 
8-to-4 shift November 13, 1943. 
Production of cellophane bagging of rolled-powder increments stopped on 
8-to-4 shift August 18, 1945. 
Hourly operators terminated on the 8-to-4 shift August 18, 1945, according 
to shutdown procedure. 

IGNITER LINES 

LINE NO. 1 • 

June 1, 1944., to Juno 8, 1944 
Line cleaned and set up for production of pilots lots of flash reducer on 
tempo]\'iry basis before the installation of piping and other equipment. 

Prcduction shifted to Igiiter Line No. 2, 

June 8, 1944, to June 21, 1944 
Line turned over to Maintenance Departmonu for installation of equipment fo;-
flash-reducer loadrLng. 

June .21, 1944, to February 21, 1945 
Line cleaned on 8-to-4 shift on June 21, 1944. 
Production of flash reducer started on 8--to-4 shift June 21, 1944. 
Production of flash reducer stopped on I2-to-8 shift February 20, 1945-

Line turned ever to Mason and Hanger, 

February 21, 1945, to March 4, 1945 
Line turned over to Mason and Hanger for construction and installation 
equipment for igniter loading, 

March 4, 1945, to August 1, 194$ 
Line cleaned on 12-to-8 shift March 4, 1945. 
Production of igniters for 155 How,, M/.Al started on 8-to-4 shift March 
5, 1945. 
Production of igniters for 155 How,, M;+A1 stopped on 8-to-4 shift July 
31, 1945. 

Production shifted to Igniter Liiie Ho. 2. 

August 1, 1945, to August 16, 1945 
No production - because of reduction in schedule. 

Lim NO. 2 

May 22, 1944, to May 26, 1944 
Line cleaned on 8-to-4 shift May 22, 1944- . 
Production of first pilot lot of flrah i-educer started on 8-to-4 shift May 
22, 1944. 
Production of flash-reducer pilot lots stepped on 8-to-4 shift May 25, 1944. 

Production shifted to Igniter Ljjae No. 1. 

May 26, 1944, to June 9, 19 
Line turned over to Maintenance Department for installation of equipment for 
flash-reducer loading. 

DECLASSIFIED^ j 
Audiority; 
B\JMSARA Date 
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June 9, 1944, to 'June .20, 1944 

Line cleaned on 8-to-4 shift June 9, 1944. 
Production of flash-reducer pilot lot started on 8-to-4 shift June 9, 1944. 
Production of flash-reduccr pilot lot stopped oh 8-to-4 shift June 19, 1944. 

June 20, 1944, to November 13, 1944 
Line cleaned and set for regular production on 8-to-4 shift June 20, 1944. 
Production of flash reducer started on 8-to-4 shift June 20, 1944. 
Production of flash reducer on half of line stopped on 8-to-4 shift November 
13, 1944. 
Production of one-half of line changed to igniter loadijig, 

November 13, 1944, to March 6, 1945 
Production of flash reducer,continued on half the line. 
One-half of line cleaned and set for igniter loading on 8-to-4 shift. 
Production of igniter for 155 MM Ho-w,, M4A1 started on 8-to-4 shift November 
13, 1944. 
Production of igniter for 155 MM How., M/+A1 stopped on 8-to-4 shift March 5, 
1945. 

Production shifted to Igniter Line No. 1. 

March 6, 1945, to March 12, 1945 
Lino turned over to Mason and Hanger for installation of equipment for 
packing rolled-pov;dcr increments. 

March 12 1945, to May 27, 1945 
Line cleaned on 8-to-4 shift on March 12, 1945. 
Production of packing of rolled powder started on 8-to-4 shift March 12, 194.' 
Production of packing of rolled powder stopped on 8-to-4 shift March 26, 194.' 

Production shifted to R.O.V/. 

May 27, 1945, to June 1, 1945 
Line turned over to Mason and Hanger to complete construction and installatif 
of equipment for igniter loading. 

June 1, 1945, to August 1, 1945 
No production because of reduction in schedule. 

August 1, 1945, to August 16, 1945 
Line cleaned on 8-to-4 shift August 1, 1945. Production of 155 Hovj'., 
M4A1 started on 8-to-4 shift.August 1, 1945. Production of 155 M How., 
M4A1 stopped on 8-to-4 shift August 15, 1945. 
Hourly operators terminated on 8-to-4 shi-ft August 17, 1945, according to 
shutdown procedure, 

DECLAMfTEDT^ 
Authority 
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LINE #1 

"A" »B" 

11-5-44/12-31-44 9-25-44/11-5-44 
Flash Reducer Flash Reducer 

1-1-45/1-9-45 11-5-44/12-17-44 
Contractor Contractor 

1-9-45/6-3-45 12-17-44/6-28-45 
155 How. 155 How. 

6-3-45/6-27-45 6-r28-45/7-l6-45 
Maintenance Maintenance 

6-27-45/8-25-45 7-16-45/8-25-45 
155 How. 155 How. 

8-25-45 Ceased . 8-25-45 Ceased 

\jy^ 
K 

LINE #2 

• "A" 

12-19-44/ 
Training 

12-23-VP/ 
105 How. 

"B" 

1-4-45/8-18-45 
105 How. 

8-18-45 Ceased 
Production 

Production 

Production 

LINE #3 LINE #4 

8-29-44/9-14-44 
Contractor 

9-14-44/12-16-44 
105 How. 

12-16-44/12-31-44 
Shut" down 

12-31-44/1-20-45 
Flash Reducer 

1-20^45/2-18-45 
Contractor 

2-18-45/8-18-45 
105 How. 

8-18-45 Ceased 
Production 

9-5-44/9-18-44 11-16-43/12-7-43 
Contractor Deth,Rolled Pov/der 

9-18-44/11-19-^44 12-7-43/3-11-45 
105 How. Pack.Rolled Powder 

11-19-44/11-21-/.4 3-11-45/5-10-45 
Contractor Contractor 

11-21-44/12-17-44 5-10-45/5-13-45 
155 How. 10" Mortar 

12-17-44/1-21-45 5-13-45/6-3-4 5 
Contractor Shut down 

11-3-43/11-8-ZP3 
Rolled Powder Training 

11-8-43/11-13-43 
Deth.Rolled Powdfu-

11-13-43/8-18-45 
Pack.Rolled Powdo;r 

8-18-45 Ceased 
Production 

1-21-45/8-18-45 
105 How. 

8-18-45 Ceased 
Production 

6-3-45/6-29-45 
155 How. 

6-29-45/7-16-45 
155 How. 

7-16-45/8-11^45 
105 How. 

8-11-45 Shut down 

•7^0/ Aufliority_ 
BvJ^SARA Date 
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I®ITER LINES 

Igniter #1 

6-1-/).4/6-8-44 
Pilot Lots Flesh Reducer 

6-8-44/6-21-44 
Maintenance 

6-21-44/2-21-45 
Flash Reducer 

2-21-45/3-4-45 
Contractor 

3-4-45/8-1-45 
Igniters 

8-1-45 Shutdown 

Igniter #2 

5-22-44/5-26-44 
Pilot Lots Flash Reducer 

5-26r44/6-9"44 
Maintenance 

6-9-44/6-20-44 
Pilot Lots Flash Reducer 

6-20-44/11-13-44 
Flash Reducer 

11-13-44/3-6-45 
4 Flash Reducer 
I Igniters 

3-6^45/3-12-45 
Contractor 

3-12-45/5-27-45 
Pack. Rolled Powder 

5-27-45/6-1-45 
Contractor 

6-1-45/8-1-45 
Shutdo^vn 

8-1-45/8-16-45 
Igniters 

8-16-45 Ceased 
Production 

DECL 
•i Authority. 
i BvJ^SIARA Date ; 
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Flash Reducar Ml 

Flash Reducer Ml 

Flash Reducer T2 

Flash Reducer T2 

Flash Reducer T3 

Flash Reducer T3 

Flash Reducer Ti+ 

Flash Reducer T4 

Flash Reducer T2 

Flash Reducer T2 

Flash Reducer T3 

Fl:-.sh Reducer T3 

Preducticn 

Producticn 

Production 

Production 

Production 

Producticn 

Production 

Production 

Produo tien 

Fro. duo tic n 

Producticn 

Pre dueticn 

Started: 

Stopped: 

Stcj-tcd: 

Stepped: 

Started: 

Stopped: 

Stcrtcd: 

Stopped: 

Stcj'ted: 

Stcpped: 

Started: 

Stepped: 

FL.SH PJiDUCER HOUSES 

House #1 Reuse #2 House #3 House #4 House #5 Heuso #6 House j/V 

11-20-44 11-26-44 12-6-44 12-31-44 1-8-45 1-18-45 1-29-45 

8-15-45 8-15-45 8-15-45 8-15-45 8-15-45 8-15-45 

4'" House #3 

2-7-45 

7-20-45 

7-21-45 

7-24-45 

7-24-45 

7-27-45 

7-27-45 

8-1-45 

8-1-45 

8-8-45 

8-8-45 

8-15-45 

..5" 
-X m 

;i 

Hourly Operate rs Terminated i^^xcording to Shutdown 
Procedure as Fcllcws:, 8-17-45 8-17-45 8-17-45 8-17-45 8-17-45 8-17-45 8-17-45 8-17-45 

-ft:; 

4; ̂  ̂  

O 
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FLASH REDUCER HOUSES 

I 

House #1 

11-20-44 
8-15-45 

M-1 
Flash 
Reducer 

House #2 

11-2^44 
8-15-45 
M-1 
Flash 
Reducer 

House #3 

12-6-44 
8-15-45 
M-1 
Flash 
Reducer 

House #4 House #5 

12-31-44 
8-15-45 
M-1 
Flash 
Reducer 

1-8-45 
8-15^45 
M-1 
Flash 
Reduc er 

House #6 

1-18-45 
8-15-45 
M-1 
Flash 
Reducer 

House #7 

1-29-45 
8-15-45 
M-1 
Flash 
Reducer 

House #8 

2-7-45 
7-21-45 
M-1 
Flash 
Reducer 

7-21-45 
7-24-45 
T-2 
Flash Reducer 

7-24-45 
7-27-45 
T-3 
Flash Reducer 

7-27-45 
8-1-45 
T-4 
Flash Reducer 

8-1-45 
8-8-45 
T-2 
Flash Reducer 

8-8-45 
8-15-45 
T-3 
Flash Reduaer 



UEUORANDUM "C" 
SUMMARY OF PBOUUCTIDN 

NEW RIVER GRUNANCE PLANT, RADFORU, VIRGINIA 
Septeaber 21, 1941 Thru August 24« 1945 

•• 
• -m 

• 'ill'' 

CONTRACT kWORD-492 
ProducUon (9/2l/a Thru 5/24/43) 

(Hag loading) 
CHARGES 

TYPE GHAHC£ niOliUCED 

105 MM How., M2- 6,684,093 
105 MM How., U2, U.E.A.T. 287,848 
105 MM HOW., M3 303,079 
105 MM How., M3, H.E.A.T. 91,685 
155 MM How., M2 (K.B.) 1,146,360 
155 MM How., M3 (G.B.) 1,582,553 
155 MM Gun, Ml 981, 5U 
8" How., Ml (G.B.) 120,560 
8" How., M2 (W.B.) 16,106 
8" Gun, MK VI 17,001 
10" Gun 3,271 
12" Gun 4,820 
4.7" A.A. Qun, Ig. Assembly 72,100 
Test Loading 1.104 

TOTAL 11,312,094 

CONTRACT M-0Rl>i2»62 
Production (11/13/43 Thru 8/2V4$) 

vv' 
Rolled Pouder Packaged Incrementa 

No. Lbs» Loaded No. Increments Packaged 

3,373,089 Lbs. 

Production 5/18/A4 Thru 8/31/U) 
(Bag Loading) 

nrs cHABcs 
Flash Reducer T1 (Ml) 
For 155 Qun 

Production (9/1/44 Thru 8/24/45) 

105 MM Hon., M2 
155 MM Ron., M4A1 
Flash Reducer, Ml (Tl) for 155 Cun 
Flaeh Reducer, T2 for 155 Ho«. 
Flash Reducer, T3 for 8" HON, 
Flash Reducer, T4 for 105 HOM. 
Fin Assembly for 10" Mortar T-29 

^39,709,029 Ea. 

TOTAL 

TOTAL 

CHARGES 
PRODUCED 

84,993 

6,050,016 
1,945,982 
2,288,498 

90,800 
42,450 
21,000 

10,438, 

Total Chgs. Loaded 
Total Lbs. Loaded 

aooes not include Rolled Powder 

• 21,836,033 
•122,220,161 



lK»mr FBODUCIlDli 
Sq>t«aber« 1%4 num August 2^, 1945 

ass B1?ER QBlMIAaCE PLAHT, RAOFOBD, VlfiClHIA 
105 MM. 155 MM. Flash Flash Flash Flash 10" Mortal 
Bo». M2 Hoe., Seducer Seducer Seducer Seducer Fin. 
ft M2A1 MJ,A1 Ml (11) T-2 T-3 T-4 Asseably 

Tear Month No. Chss. Mo. Chae. Mo, Gbm 1. Mo. Chas. Mo. Chas. 

19U SeptesA>er 46,120 
• 

50,340 
1944 October 201,200 118,050 
1944 Novesdber 203,600 8,463 153,491 
1944 Oeced>er 52,360 60,387 174,000-
1945 January 302,616 177^179 304,627 
1945 February 324,a6 195,181 3U,800 
1945 March 749,440 296,483 319,300 
1945 April 897,560 336,950 333,350 
1945 May 1,264,680 327,500 228,330 200 
1945 June 1,283,160 300,000 140,040 
1945 July 550,324 155,672 92,790 10,000 7,500 20,000 
1945 August 174,540 88,167 59,380 80,800 34,950 1,000 

TOTAL 6,050,016 1,945,982 2,288,498 90,800 42,450 ' a,ooo 200 

SuokelesB 
Fowler 

132,624 
578,576 
699,410 
963,528 

3,255,482 
3,560,523 
6,146,511 
7,343,349 
7,995,684 
7,662,786 
3,664,815 
1,682,662 

Black Boiled 
Foeder Foeder ft 

Fotassium 
Sulphate 

1^ 

49,581 
106,245 
139,729 
167,923 
309,171 
319,916 
342,960 
363,493 
266,903 
182,286 
116,200 
65,273 

lbB« 

163,964 
230,285 
342,680 
280,172 
462,074 
465,487 
550,537 
529,9a 
450,726 
393,788 
313,719 
Ul,812 

Total 

346,169 
915,106 

1,181,819 
1,411,623 
4^026,727 
4,345,926 
7,040,008 
8,236,763 
8,713,313 
8,238,860 
4,094,734 
1,859,747 

S". o 
5' 
I. m 
•1: 

1; 

43,685,950 2,429,680 4,295,165 50,a0,795 

Total - Founds Loaded Nov. 1943 Thru Auguot,1944 - 0 - 75,936 594,705 670,641 

Total - Pounds Loaded Sept. 24, 1941 Thru llBjr,1943 73,294,548 1,217,266 - 0 - 74,511,814 

Grand Total - Pounds Loaded (Both Operations) 116,980,498 3,722,882 4,889,870 125,593,250 

jr: 
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Chapter XVIII 

EMGIMBERING DEPARTMENT 

A. Introduction 

1. Responsibilities 

The Engineering Department was held responsible to the management for 

the proper accomplishment of the following! 

a* Repair and maintenance of all mechanical equipment except sewing 
machines and scales. 

b. Repair and maintenance of Electric lines and electrical equipment. 
c. Supervision of water, heat, and sewage facilities to buildings 

and the operation and maintenance of attendant equipment. 
d. Operation and maintenance of railroad facilities within the plant. 
e. Upkeep and maintenance of grounds, roads, and railroads* 
f. Preparation of drawings for new work; keeping all drawings 

"as built"; reproduction of drawings; and operation of the 
photostat equipment. 

2. OrganirAtion 

The proposed Organization Chart shorn on page 345 was prepared In 

Wilmington in June, 19A1, before the Operating Department had moved down to 

the plant site. With the start-up of operations in September, 1941* actual 

organization of the department was started, expanding the original chart 

in the manner indicated on the Organization Chart on page 346. Organization 

nas completed during February, 1942. Men to fill the key positions were 

transferred from Hercules Construction Forces or taken over from Mason and 

Hanger as their services were required, or as their services could be spared 

from their duties in the construction of the plant. 

The Engineering Department operated essentially as shown on the chart 

on page 346 until operations were teminated in May, 19A3> except for a short 

period in 1943> July through September, when the Scale and Sewing Machine 

departments were placed under the master mechanic. 

i Authority-
i Pate_$^ 
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B, Activities - Original Contract 

1. Constnictlon Period 

It is quite difficult at times to differentiate between the work done by 

Construction during the building of the plant, which work has been outlined in 

another chapter, and the work done by the Engineering department proper for 

operation. However, the main activities in the Engineering Department as such 

may be listed as follows» 

a. Ifaintenance and repair of all gasoline- and Diesel-powered equipment 
which had been turned over to the Operating departments, 

b. Checking on the installation line shafts and other general equipment 
to familiarize maintenance personnel with installation. 

c. Operating intra-plant railroads and handling construction materials 
as well as explosives and inert materials required for operation. 

2. Ip^tj^al Peyj^qd o^ Operation? 

a. Completion of Hfork for Mason and Hanger 

During the latter part of 19A1, the construction of New River Ordnance 

Plant was initially completed and the plant put into operation, there being 

certain items of equipment on which delivery could not be made for a period 

up to six months. With the above in mind, steps were taken to texminate the 

Mason and Hanger Construction Contract and turn over the work necessary for 

the completion of the plant to Hercules Powder Company Maintenance Forces. 

Negotiations were completed and Mason and Hanger's Contract was terminated as 

of January 31 > 1942. In turning over the completing of the plant to Hercules, 

the area engineer authorized the paynent of materials and supplies then on 

order to complete the items of work stated. The estimated cost of work to 

complete the plant was approximately $80,000. The main items of work for the 

_ completion of the plant was as follows: 

(1) Complete surfacing of road to River Punplng Station. 
(2) Install unit heaters as shown on approved plans. 
(3) Install an induced-draft fan in main Boiler House. 
(4) Complete installation of equipment at Gasoline Service Station and 

Oil Storage. 
(5) Complete electrical work in Bag Loadiijg buildings. 
(6) Build dry walls in certain Igloo head walls and install French 

storage extension for certain Igloos. 
(7) Complete landscaping and planting for entire plant. 

DECLASSIFI^ 
Authority-
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fiL' -

(8)' Install surge surpressor at River'Purap Station and telemeter at 
Filter Plant. 

(9) Install lighting on boom at River Pump House and complete 
installation of light fixtures on fence lightings. 

(10) Cofiplete Electric Power System. (Complete siib-station, remove 
ten^jorary pole lines, reset transformers,, etc.) 

(11) Complete installation of radios and radio transmitters. 

V/ork on the above items was completed during June, 1942. 

a. Completion Report 

During the early part of 1942, the majority of the Office Force of 

the Engineering Department devoted practically all of their time to the 

Completion Report. During this time all drawings for the plant were revised 

to "as built." All drawings were referenced and several maps of the entire 

area were prepared. When the Completion Report was finished, it was sub­

mit ted- for approval by higher authorities on May 19, 1942. On June 2, 1942, 

the area engineer notified New River that the Completion Report had been 

accepted and that Hercules Powder Conq^any was released from all work under 

this portion of the contract. 

3. Projects 

a. Plant Improvement 

Soon after operations started it was apparent that changes would 

have to be made in existing buildings and new buildings provided in order 

to obtain maxl'-oum economy in the operation of the plant. The work was 

done by Plant Maintenance Forces. The major items of work were as follows: 

(1) Provide additional office and shop space in the Combined Shops. 
(2) Move existing Electrical Shop from outside of Guarded Area to new 

location inside Guarded Area. 
(3) Provide Office Building with canteen facilities and an additional 

building for storage of heavy eqiiipmant for outside maintenance crew. 
(4) Provide Tractor Shed in Shop Area for working on tractors and paint­

ing automotive equipment. 
(5) Provide toilet facilities in the Warehouse Area for use of the 

employees. 
(6) Provide Inert Warehouse on Loading lines for storage of working 

stocks of inert materials. 
(7) Purchase and install capacitors to correct power factors. 

Authority;/ 1^0/ 
i BVJMSARA Date i 
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During the original construction of the niain Boiler House, it was , 

% 

necessary to take boilers slightly smaller than those specified in order to 

get the plant in operation on schedule. Scon after operations started, since 

it was evident that the two boilers provided coult not adequately furnish 

sufficient steam under all conditions for proper operations, a project was 

prepared and approved for the installation of an additional boiler. This 

work was conpleted in the fall of 1%.2» 

Since recreation facilities in the area were limited, the commanding 

officer authorized the following work to be done to provide additional facili­

ties: 

(1) Grade area and provide back-stops for 1 hard- and 2 soft-ball fields, 
(2) Construct two tennis court.s, 
(3) Design and construct a Bath House in vicinity of ball fields and 

tennis courts, 
(4) Remodel Construction Building on west side of Route 100 (Mason & 

Hanger's old Employment Office) as a Recreation Center, 

As a result of the changes of the various methods of e^tport shipment 

of charges, the department was required to, design and construct buildings 

for crating charges for overseas shipment. Design of buildings was completed 

and construction started when curtailment of the general, ammunition program 

stopped work on this project, 

b. Magazines for Radford 

Early in 1942, it was necessary to construct additional Magazines 

for Radford Ordnance ̂ Vorks in order to handle adequately their outpqt. 

Because of known and proposed increases in contemplated facilities at Radford 

and the shortage of space, it was decided that the additional Magazines 

for Radford be constructed on available land at the New River Plant, 

The work on construction of the Magazines was to be under the direct 

supervision of Jfr, H. E, Carlin, project engineer, at the Radford Plant, 

with the New River Maintenance Forces doing the follovjing work; 

~"15ECLASSIFIED I 
NULT^oo/ \ 

\ B^CIM^ARA Date i 



(1) Build t€Bttporary access road from Route 11 to the Magazine Area. 
(2) Bxiild temporary access road from the Dublin Cut-^ff to the 

Magazine Area. 
(3) Construct taaporary fence to fence off Construction Area from 

Operating Area. 
(4) Make all preliminary surveys and stake out all work. 
(5) Make a final survey and perfom all other necessary engineering 

work. 
(6) Provide necessary temporary Storage buildings, 
(7) Build the fifty-ninth Magazine. 

Woric on this project was started in the summer of 1942 and 

completed during the early part of 1943. 

4. Maintenance Operations 

The functions and operations in the Engineering Department for maintenance 

woric as shown on table on page 361 were essentially as follows: 

a. Mechanical Maintenance 

This division was cinder the direct supervision of the maintenance 

engineer, who was responsible to the plant engineer for the maintenance and 

repair of all mechanical equipment except scales and sewing machines and 

for any new construction to be done on the plant. 

The Maintenance Engineer's Organization was broken down into the 

following sub-divisions: 

(1) Motive Equipment 

This sub-division was under the supervision of the motive 

supervisor and was responsible to the maintenance engineer for the repair and 

maintenance of all motive equipment on the plant. This sub-division also 

operated the Service Station. In addition to regular maintanance work on 

equipment, each piece of equipment was inspected once a month to check its 
\ 

condition. 

(2) Metal Shoos 

This sub-division was under the supervision of the metal 

shops supervisor, who in turn was responsible to the maintenance engineer 

for all work that was required. Shops coming under this jurisdiction included 

Tin Shops, Machine Shops, Welding Shops, and Blacksmith Shops. 

' Authorityj^ 
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REPRODUCED AT THE NATibNAi; ARCHWES^ 

%•-
tS'V-

(3) Carpenter Shops , 

This sub-division vjas in charge of the carpenter supervisor, 

Yiho in tio-n -was directly responsible to the maintenance engineer for all 

carpenter work, painting, and construction as was found necessary. During 

the early stages of operations, this group was further broken into an out­

side maintenance and construction group and an inside maintenance group. 

Each group was in charge of competent foremen or work leaders. 

(it) Plumbing ahd Piping 

This ^ub-division was in charge of the plumbing and piping 

supervisor, who in turn was directly responsible to the maintenance engineer 

to do all pluntoing and piping work throughout the plant. Vflhen necessary 

this sub-division assisted the water and sewer division in repairing breaks 

in VJater and Sewer lines. 

(5) line Maiittenance 

This sub-division was in charge of a line ma intenance super­

visor, who was, directly responsible to the ma^jitenance engineer for the 

maintenance of all production and mechanical equipment (except scales and 

sewing machines) in the Loaaing lines and in the Bag Manufacturing buildings. 

A?L.1 of the above sub-divisions were set up to provide service 

as required on the daylight shifts only, except the Service Station and Line 

Maintenance, which were set up for 2i+-hour operations. 

Major machine tools in this division of the department 

included: 

Auto Shop 

1 - 10" Utility Grinder 
1 - Werdenhoff Model 701-Armature Tester 

' 1 - Cat. No. 620 Sioux Valve Face Grinder 
1 - Champion Spark Plug Tester 
1 - Model B5I Barret Brake Heliner 

, 1 - Type F-I6O Allen-Unitron Rectifier 
2 - Model 6RB6B1 G. E. Tungar Battery Charger 
1 - Lincoln Airline Lubrigun System 

i DE 
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Pipe Shop 

1 - Beaver Model B Threading Machine "i; 
1 - Oster Model 304 Threading Machine 

Blacksmith Shop 

1 - Lincoln Shield-iirc Vtelder - 250 4mps. 
2 - Airco Autylene Welding and Cutting Sets 
1 - Forge 

Machine Shop 

1 - Canedy-Otto Floor Model Drill Press - Size l/2" 
1 - Wells Power Cut Off Saw - Cap, 10" 
1 - Oster Bolt Threading Machine - Cap. 1-1/2" 
i - Radial Drill - Cap. 36". Manufactured by V4 E. Gang Co., 

Cincinnati, Ohio 
1 - Atlas Arbor Press - 2 Ton 
1 - Becker-Brainard Milling Machine - No. 3 
1 - Gould-Eberhardt Shaper - 20" 
1 - Yates-Zunerican Grinding Machr.ne 
1 - Delta Floor Model-Drill Press - Size 1/2" 
1 - Thcr Bench Grinder 6" 
1 - Southbend Lathe - 16" x 10' 

Carpenter Shop 

1 - Yates-American Mortising Machine - M 40, 3. H. P. 
1 - Delta Wood Turning Lathe - Cap. 48" 
1 - Yates-American Jig Saw- Capo 24" 
1 - Yates-American Variable Speed Drill Press for . 

Woodworlcing - Check Size 1/2" 
1 - Planer - Cap. 20". Manu-iac+'Ured by American Sawmill Co. 
1 - Yates-American Jointer - Cap.. 6" 
1 - Oliver Combination Saw - No. 260, Ripping Cap. 26" 
1 - Oliver Disc and Belt Sander, Disc 15" and Sander 6" 
1 - Utility Bench Grinder - 6" 
1 - Monarch Band Saw - 30" 

Sheet Metal Shop 

1 - Break Cap. 8' 
1 - Pexto.Roller - Cap, 36" 
1 - Pexto Shearing liachine - Cap. 50"' 
1 - Pexto Rotary Shear - Cap. 18" 
1 - Pexto Edging Machine - 2-1/2" Dies 
1 - Pexto Edging Machine - 1-1/2" Dies 
1 - Pexto Crimping Machine 

ECLASSIFffiD^ i 
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b. Electrical Maintenance 

This division was under the direct supervision of the electrical 

engineer, who in turn was responsible to the plant engineer for the maint­

enance, repair, and installation of all'of the electrical equipment and lines 

in the plant. The Electrical Division was further broken down as follows; 

(1) Outside Electrical Maintenance 

This sub-division was in charge of the assistant electrical 

supervisor who was directly responsible to the electrical engineer for the 

maintenance of all high voltage and transformers (33^000 and 2100 volts). 

(2) Inside Electrical Maintenance 

This sub-division was in charge of the assistant electrical 

supervisor, who was directly responsibl.e to the electrical engineer for tne 

- maintenance and repair for all electi^ical equipment within the buildings. 

In addition, all work on radio equipment was performed by this sub-division. 

The Outside Maintenance Division was set up for operation on a 

24-hour operation. The Inside Maintenance Division was set up to render service 

in Operating buildings when such buildings were in operation. 

The following major equipment was furnished by the company: 

1 - Beaver Model B Pipe Threading Machine 
1 - Delta Bench Drill Press - l/2' Capacity 
1 - Delta Bench Grinder 6" tVheels Capacity 
1 - Rubber Gloves, Blankets, etc., Required for ^Vorking 

on High-tension Lines 
2 - G. E. Model 8AK1AAA1, Voltmeter-ammeter, Type AK-1 
1 - Line Truck with Safety Belts and Clean Bus 
1 - 3/4-ton Truck Equipment with Ladder for Charging Fence Lights 
1 - Radio Test Panel consisting of: 

1 Hickock Model 188X Signal Generator 
1 Hickock Model 510 Mutual Conductance 
1 Simpson Model 284 DC Microarameter 

1 - G. E. Model 8CFAA 1 Recording Ammeter, l^pe CF-1 
1 - G. E. Model 8CF2_VBD1 Recording Voltmeter 
1 - J. Biddle Ground Tester - O-300 Ohms 
1 - J. Bidcile Megger G-60 Megohms 
1 - J. Biddle Insulation Tester 
1 - Charging Rack for Edison Batteries 
1 - Westinghouse Testing Outfit - KVA 0 to 0,5 to 30,000 Volts 

i.i Authority_ 
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Utilities 

This division was under the direct'supervision of the utilities 

engineer, who in turn was directly responsible to the plant engineer for 

water, heat, water filtration, sewage, Sewage Disposal Plant, and outside 

Water and Sewage lines of the entire plant. For convenience of operrations, 

this division was further sub-divided into the following groups: 

(1). Heating 

This sub-division was in charge of the heating supervisor, 

who was directly responsible to the utilities engineer for the Heating 

System throughout the plant including boilers as well as electrical equipment 

directly required for the proper operation of the boilers. Tl-ds division also 

delivered coal and oil to the boilers as required, "removed ashes," cleaned 

boilers, when neoessaryj and prepared montl-ily fuel reports, both for fuel 

oil and coal. 

During operations two men were stati'Tned in the main Boiler House 

to operate the two 200-horse-power fire-tube boilers or the one 420-horse-

power water-tube boiler, depending upon the load. During the heating season, 

one man per shift was used to operate the 7 oil-burning Boiler Houses in the 

Explosives Area, and an additional man was employed in the operation of the 

9 coal-burning boilers in the Inert areas. Delivery of coal and oil and 

removal of ashes and maintenance as required was performed on the daylight 

shift by additional members of the department. 

(2) Water and Sewage 

This division was in charge of the water and sewage disposal 

supervisor, who was directly responsible to the utilities engineer for the 

operation of the Water and Sewage plants and the repair and Jiiaintenance of all 

outside Water and Sewage lines. 

-V:. •• 
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(See the Schematic Flow Sheet of the plant Water System on pagev/^^) 

Equipment at the River Pumping Station consisted of two 350-gallon-

per-minute service pumps and three 1000-gallon-per-minute fire pumps; all 

electric-driven. Water from Claytor Lake was pumped a. distance of approxi­

mately 10,000 feet at the Filter KLant. The Filter Plant consisted of two 

gravity-flow-type sand filters, having a capacity of 450,000 gallons-per-d.';y. 

Chemicals were added to the Filter Plant to assist in coagulation, purifi­

cation, and pH control. Effluent from the filters flowed by gravity into 

two gunite storage tanks, each having a capacity of 500,000 gallons. V/ater 

from the gunite storage tanks flowed by gravity into the suction of the pumps 

in the Pump House. Pumping equipment consisted of two 350-gallon-per-minute 

service pumps (electric-driven) and throe lOOC-gallon-per-minute fire pumps 

with dual electric-gasoline drives. Discharge from the above pumps flov;ed 

into an 18-inch line which connected the two 150,000-gallon elevated tanks 

in the plant. Water for plant use was taken from the 18-inch line. Since the 

plant was designed with a one-pipe system, v-ater from the Fire System was 

also taken from -the 18-inch line. Minimimi water piressure on the pjlant was 

90 Ibs./sq. inch whereas the maximum was 115 Ibs./sq. inch. 

In the design of the p].ant a by-pass was provided to be used only 

in case of fire, by-passing the Filter Plant in its entirety. Water directly 

from the River Pimping Station could be pumped directly into pne of the 

gunite storage tanks, which could be isolated and then picked up by the fire 

pumps in the Pump House and discharged into the 18-inch main. It was intended 

that the by-pass be used only in an extreme emergency since water pumped 

directly from Claytor Lake into the Water System could contaminate the entire 

system. 

DECLASSIFIED 
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In addition to the records required for normal operations, the plant 
_ \ 

also prepared a "Monthly Report of Operation of Water Purification Plant,*' 

which was forwarded to the Virginia State Department of Health, Division of 

Sanitary Equipment. In addition, weekly samples of water taken from service 

taps throu^out the plant were submitted to the Virginia State Department of 
/ 

Health for. checking. 

In the event of a break in the Water linos, men and equipment to assist 

in the repairing were to be drawn from the Plumbing and Pipe Shops and from 

the Outside Maintenance crew as required. These men, along with the men of 

the Water and Sewer Department, were to be used directly under the supervision 

of the utilities engineer during the time repairs were being made. 

This division also ran tests on boiler water and advised the boiler 

operators as to what treatment should be made to provide a water with suitable 

properties for proper operation of the boilers. 

A Clarigester-type Sewage Disposal System was installed. Sewage 

flowed by gravity or was pumped into an equalizing basin located just ahead 

of the clarigester. Sewage flowed by gravity into the clarigester. The 

effluent of the clarigester was chlorinated and flowed through a 15-inch 

terra-cotta pipe to be discharged into Claytor Lake at a point of approxir-

mately three miles below the intake to the River Pumping Station. The sludge 

from the claajigester was pumped into drying beds as required. Dry sludge 

was disposed of as fertilizer. 

Both of the above sub-divisions were set up for 24-hour, 7-day-a-

week operations. 

d. Outside Maintenance 

The Outside Maintenance Division was under the direct supervision of 

the maintenance engineer, who was held directly responsible to the plant 

engineer for the maintenance, repair, and construction of all railroads, roads^ 

fences, and grounds on the entire plant. 

DECLASSIFIED 
Authority^ 
BVJM^ARA Date ; 



REPRODUCED AT. THE NATtpN/iV^CHlyES 

% 
For convenience of operations, this division was further sub-divided into ' / . 

the following groups: . 

(1) Railroads 

This sub-division was in charge of the railroad supervisor, 

who in turn was responsible to the outside maintenance engineer for the 

maintenance of the railroad right-of-way and all of railroad traffic on the 

plant. 

(2) Roads and Walks 

This sub-division was under the direct supervision of the road 

supervisor, who in turn was directly responsible to the outside maintenance 

engineer for the maintenance and repair for existing roads and construction 

of any new roads# This sub-division al.sc performod any survey work required 

on the plant site and operated all gx*ading and road equipment. 

(3) C-rounds 

This sub-division was under the direct supervision of the 

grounds supervisor,.who in turn was directly responsible to the outside 

maintenance engineer for the landscaping, planting, mowing, and policing 

all grounds and the maintenance of fences of entire Plant Area. 

Special equipment provided this division of the Engineering Department 

included the following: 

2 - 65-ton G. E. Electric Locomotives 
2 - Farmall Tractors with Mowing Attachments 
1 - 10-T Michigan Motor Crane 
1 ̂  Model 112 Caterpillar Motor Grader 
1 - D-7 Caterpillar Tractor with Bulldozer Attachment 
1 - Gasoline-driven Railroad Motor Car 
1 - 1500-gallon Tank Truck 
1 - Asphalt Distributor Truck 
1 - Tar Pot . 
3 - 1^~T Dump Truck,•Equipped with Snow Plows 
1 - 30-ton Vdnch Truck 
1 - Ingersoll Rand Model'IK Portable Air Compressor 

Necessary Hand Tools, such as Shovels, Picks, Lawn Mowers, 
Scythes, Track Viforking Tools, etc. 

•in'iTr'r 
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e. Drafting Room 

The Drafting Room was in charge of the chief draftsman, who in turn 

was responsible to the plant engineer for the preparation and c-urrection 

of all drawings and proper filing of same. This division of the Engineering 

Department, during the early part of operations, was especially actdve in 

preparing necessary drawings and gathering information for co.r.pilation of the 

Completion Report, After the acceptance of. the Completion Report, work was 

reduced considerably, and with the exception O'f the few drawings required 

for the projects and the necessary surveying and calculations in connection 

with the building of additional Magazines for use. of the Radford Flant, 

there was very little work for this division.. 

In addition, to the shop equip.iaent listed above for each craft, 

transportation as required t.o maintain olie plant p.'roperly was assigned to 

each division. In all cases, the hand t .jols i .;quired were furnished by 

the employees, 

5. Shutdown of Flant 

After operations ceased at this pj.ant on ji.ay 21, 1943, the Engineering 

Department had the responsibility of putting all buildings in a standby 

condition and the preparation for storage or shipment of all m'.Tvable 

production equipment. This work was completed the latter part of August, 1943. 

6. Operations during Standby Period under Radford 

On September 18, 1943, Contract W-ORD-492, dealing with operations of 

New River as a Bag Loading Plant was terminated. On September 19, 1943, 

the responsibility of all the maintenance activities at New River were 

transferred to the Maintenance Department at Radford Ordnance Works, 

At this time the operation of the Service St.ati'on was transferred from 

the Engineering Department to the Service Department. The operation of the 

River Pumping Station was transferred from the Engineering Department t.o the 

Guard Department, as it required that a guard be on duty at the Pumpdng 
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Station at all times i The responsibility for the operation, of intra-plant, 

railroad was changed from the Engineering Department and was placed under 

the transportation superintendent at the Radford Ordnance V/orksi 

Shortly after the plant came under Radford's supervision. Change Order 

No, 20 to Contract W-ORD-462 was issued which called for increment packaging: 

of mortar charges. The management decided to install faciJiries at New Rive: 

to perform this operation. 

Line No. 4 was chosen to perform this work. The Heating System was put 

back into operationj motoris were installed, as required, in the Loading 

Building to drive the crimping machines; and l.he ?J!agazines and Canteen 

buildings were put into operation. During the early operations, the ire rements 

were placed in the cellophane envelo-p.^ o ' hand- Soon after operations had 

started, the Engineering Department aevised mechanical stuffers that 

appreciably increased production rates. 

Operations continued along these lines^ until May, 1944, when Change Order 

. No, 22 was issued to the basic Radford Contract, calling for loading flash 

reducers. In order to accept this work, i.he try and Screen Unit had.to be 

rehabilitated and put into operation. 

Igniter linec had to be set up, including additional sewing machines. 

Scales had to be procured and set up, and numerous volumetric cups were made 

to determine volumetrically the weight of the charge. Shortly after Loading 

Operations started, work was started toward the development of a volumetric 

machine that would load all three channels of the flash reducer at one time. 

The development of this machine was completed, and machines were constructed 

in time to equip new Flash Reducer lines built, at this plant during the 

latter part of 1944. 

G. Activities - "RsactivstfeN. as a Loading .PLant'; 

Upon receipt of proper authority from the War Department that the New 

River Ordnance Plant was to be reactivated as a Bag Loading Plant, immediate ' 
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steps were taken to set up an aigineering Department at New River, independent 

of the Radford Plant, The organization of the New River Engineering Department 

was essent^ly completed during August, 19A4. Activities of the Engineering 

Department were chiefly as follows: 

1. Re,»c^ivfttiot^ Period! 

Necessary construction work and installation of equipment needed for the 

reactivation of the New River Ordnance Plant was in charge of Mr. H. £. Carlin, 

project engineer at the Radford Ordnance Works. The actual work was perfomed 

by the construction contractor, Mason and Hanger Company. During this period, 

the New River Ordnance Plant Engineering Department assisted the project 

engineer in performing the following: 

a. Preparation of all material lists for process equipment. 
b. Inspection of installation of process equipment. 
c. Fabrication of certain items of process equipment (check-weights, 

powder spout gates, etc.) 
d. Design and construction of equipment for packing and air-testing 

the 155 Howitzer charges. 
e. Conditioning of process equipment (sewing machines and scales) 

before installation. 

The assistance referred to above given to the Radford project engineer 

started in July of 1944 and continued into June of 1945 when all construction 

woik was stopped. In addition the^New River iEbgineering Department assisted 

Mason and Hanger's Construction Forces in the following ways: 

a. Serviced construction equipment. 
b. Applied asphalt surface on all roads as directed. 
c. Seeded and sodded areas after construction. 
d. Performed all drilling and blasting necessary for the construction 

of new buildings and building additions. 
e. Installed drinking-water fountains i-n Explosives Buildings. 
f. Installed magnetic thread cutters on sewing machines in Bag 

Manufacturing buildings. 

During the latter part of March, 1945, Mason and Hanger Company entered 

into a closed-shop agreement with the unions and, as a result, the New River 

Ordnance Plant Engineering Forces ceased performing work on the above, with 

the exception of drilling, blasting, and surfacing of road ways, which was 
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continued until construction wrfc was Stopped. 

2. Maintenance Operations 

The Engineering Department was set up as shorn on the chart on page 348, 

The functions of each division were essentially as follows: 

a. Electrical Maintenance 

This division was in charge of. the geosral maint«i^ce foreman, vho 

was responsible to the plant engineer for the maintenance and repair of all 

electrical equipment and lines on the plant. 

During this period of operations, this department was not further 

broken down. The same equipment as shown on page 366 was supplied by the 

company. During normal operations twelve employees were employed in this 

division, 

b. Mechanical Maintenance 

This division was under the direct supervision of the maintenance 

superintendent, who was responsible to the plant engineer for the maintenance 

of all mechanical equipment and new construction to be done on the plant. 

This division was further broken dbvm into the follovdng sub-divisions: 

(1) AutOfflotiTg 

Ihis sub-division was under the supervrision of the maintenance 

supervisor, who was respwisible to the maintenance superint«ident for the 

repair and maintenance of all motive equipment on the plant. 

During this period the Motive Equipment Division did not 

operate the Service Station. During normal operations there were fourteen 

employees in this division, who serviced during peak operaticsis of the plant 

approximately three-hundred pieces of motive equipment, 

(2) Carpenter Shoos 

This sub-division was in charge of the general maintenance 

foreman, who was responsible to the maintenance superintendent for all 

carpenter woidc, painting, and construction as was necessary. This division 
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normally employed fourteen craftemen, 

(3) Line Maintenance 

This sub-division was in charge of the general maintenance 

foreman, who was directly responsible to the maintenance superintendent for 

the maintenance of all production and maintenance equipment except scales and 

sewing i^chines on the lines and in the Bag Manufacturing buildings. The 

personnel of this group consisted of 3 men (l per shift) for maintenance of 

increment-packaging equipment, with 4 additional men being assigned to duties 

in the other Production areas, 

(4) Scales 

This division waa in charge of the general maintenance 

foreman, who was directly responsible to the maintenance superintendent 

for the maintenance and care of all scales and volumetric weighing devices 

in the Production buildings, and in addition, for the maintenance of all 

sewing machines in the Explosives Area. •Ti'iis sub-division was set up for 

24-hour operations. The personnel for each shift consisted of 1 scale 

foreman, 2 scale mechanics in the Scale House, and 1 mechanic in each 

Operating Building. 

In addition to the maintenance of scales and sewing machines, 

this division, upon receipt of order from the Control Division, prepared the 

inside weights for the .Shadowgraph Scales and the check-weights for each 

powder lot. The finished weights and check-wei_^ts for each powder lot were 

checked by the Government inspector before being used by the Loading 

Department, 

Vihenever it was necessary to change the inside in the 

scales for powder-lot changes, one of the men from the shop brought the 

weights from the Scale Shop and helped the line mechanic change the weights. 

The time involved in changing the weight of a powder-lot change was approxim­

ately fifteen minutes, 
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The scale mechanics on the lines also checked the accuracy 

of the scales every two hours and made such adjustments as was necessary. 

Spare heads for sewing machines were located in each line 

to cut down lost operating time, and the mechanic on the line would xmove 

any machine giving continual trouble, replacing it with the spare machine, 

l^e machine giving the trouble was then sent to the Sewing Machine Repair 

Shop for repairs. Two Sewing Machine Repair Shops were provided — 1 in the 

Scale Shop for the Sbnokeless Loading Lines and 1 in the Flash Reducer 

Canteen Building for the Black Powder Loading Lines. 

(5) Sev|ing Machines 

This sub-division was in charge of the gaieral maintenance 

foreman, who was responsible to the maintenance superintendent for the 

maintenance and repair of all sewing machines in the Bag Manufacturing 

Building, as well as the repair of the sewing machines on the Loading lines. 

The personnel for each shift consisted of 1 sewing machine foreman, 2 sewing 

machine mechanics repairing sewing machines used in the Explosives Area, and 

1 sewing machine mechanic for every 50 sewing machines in operation in the 

Bag Manufacturing Building. 

Spare swwing-machine heads were provided to cut down time while 

machines were down for repairs or adjustments. 

During the early stages of reactivation of the plant, the duties 

outlined in (4) and (5) above were as follows: 

(a) Scale mechanics in addition to making up weights maintained 
and repaired all equipment in the fimcdceless Loading: Areas. 

(b) Sewing machine mechanics maintained and repaired all 
equipment in Black Powder Loading Area as well as sewing 
machines in the Bag Manufacturing Building* 

This division of responsibility and duties was not as satisfactory 

as that outlined above. 
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As a result of adding the Scale and Sewing Machine Repair Department 

to the fbgineering Department > the foUowipg major equipment was added to 

the list of equipment shown on pages 364-366 and 371. 

1 - lOOG-oz. Henry Troenner Precision Balance 
2 - 20-lb. Henry Troemner Double Pan Balance (O.Ol oz.) 
2 - Sets Master Vfeights, 1 oz. to 10 lbs. 

(One Set Certified by Bureau of Standards) 
2 - Sets Master Waists, 0,1 oz. to 1 oz. 

(One Set Certified by Bureau of Standards) 
2 Sets Master l^bights, 0.01 oz. to 0.50 oz. 

(One Set Certified by Bvireau of Standards) 
1 - 9"-X-36" South Bend Bench Lathe 
2 - Delta Bench Drill Presses - 1/2" Capacity 
3 - Delta Bench Grinders - 6" ¥beels 
3 - Sewing Madiine Test Tables and Drives 

In addition to the major equipment listed above, the company 

furnished belt pliers to all mechanics when required. All other hand tools 

were furnished by tto employees, 

c. Utfili^ies 

This sub-division was under the direct supervision of a general 

maintenance foreman, vrtio was responsible to the plant engineer for water, 

heat, water filtration, sewage. Sewage Disposal Plant, outside Water and 

Sewage lines, and plumbing and piping of the entire plant. 

Operations were essentially the same as outlined on page 36? except 

that all plumbing and piping activities were included, and there were no 

supervisors for the sections. The number of employees in the division 

were as follows: 

Heating 13 
Water and Sewage 8 
Piping and Plumbing 2 

With the exception of the Piping and Plumbing Section, which worked 

the day shift six days a week, this division was set up for 24-hours-a-day, 

7-days-a-week operation. 

Operations of the River Pump Station were performed by guards in 

the same manner as during the stand-by period. 
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d. Roada and Grounds 

This division was under the direct supervision of a general main­

tenance foreman, who was directly responsible to the plant engineer for the 

maintenance, repair, and construction of all railroads, roads, fences, and 

grounds on the entire plant. 

The activities of this division were the same as outlined on page 

371-except that the operation of the railroads was left under the supervision 

of the Radford Plant transportation supervisor. 

The equipment firmisbed this division was the same as shown on page 

371 except for the two locomotives. Personnel in this division varied between 

25 and 35 employees. 

3. Prelects 

During the reactivation of the plant, the Engineering Department performed 

work on three major projects. 

a. Project W-Ul 

This project was made up by the Radford Engineering Depart­

ment and Called for building the necessary partitions and auxiliary equip­

ment required to install four automatic machines for increment packaging on 

the "A" Side of Loading Line 4. 

b. Project W-612 

During the latter part of December, 1944, the Ordnance 

Department authorized the change in design of the increment zones for the 

105, M2 Charge from round to square bags and recommended the changed design 

be put into production as soon as possible. The company had on order a 

Schmutz Press, which could be used for this purpose, but the.delivery date 

was indefinite. In view of this fact and also in order to provide equipment 

that could be used in ease of a breakdown of the Schmutz Press, the department 

i w 
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proceeded to design equipment that would print and cut the square bags. After 

.considerable experimenting with equipment on hand, it was proved that by 

properly synchronizing a 14" Artos Cutter with a platen printing press, tubing 

for aquare bags could b'e cut and printed. Orders for the equipment necessary 

were then placed. About the same time, the Ordnance Department approved the 

use of random printing on the bags rather than a single impression on each 

bag, and steps were taken immediately to take advantage of this change. By-

redesigning a 6" Artos Cutter that v;as on hand (increasing width to l6" and 

removing cutter) to be used as a feeder synchronizing the feed ̂ vith a 10"-x-15" 

platen press, it was possible to print on one press 4500 lineal-feet-per-hour of 

tubing for square.bags. Two presses v/ere equipped with plant modified feeders 

which printed cloth for all the bags requf.redo The tubing was th^n cut .on an 

Artos Cutter. Since construction of the plant was still in progress, tlie 

equipment necessary for the production of the sewing and tubing was purchased 

or fabricated on construction accounts.. Because of slow delivery of equipment 

and curtailment of production, the project as originally submitted was not 

completed. 

c. Pro.iect V/-644 

As a result of the success experienced in developing the 

printer and cutter on Project W-612 early in May, 1944, certain changes were 

requested in the design of Ml Flash Reducer bags so that similar equipment 

could be used,.The bag-design changes were accepted and a project prepared 

and accepted by July 15, 1945. Equipment v/as ordered at once, and work was 

started in the shops fabricating the necessary auxiliary equipment. The plant 

was shut down before this project was completed. 

4. .Work Orders 

All work requests to the Engineering Department, -where building or equipment 

was to be repaired or restored to its original state without any change in 

design or'material, were handled orally or on memoranda. 
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Work not falling in tho above classification was handled on a Work Order 

(Form 299). The Work Order was made"out by any authorized employee, in 

quadruplicate, specifying the work to be done and the reason, and was for­

warded to either the operating manager, the assistant operating manager, or 

the administrative assistant for Operating Department approval. After the Work 

Order was approved by the Operating Department, it was forwarded to the plant 

engineer, who before approving did the following; 

(1^ Checked with Radford property control engineer to determine if a 
project was required. 

(.2i "Checked to.see that proper charge accounts were on order, 
(3) Assigned serial numbers to order and forvrarded three copies to 

proper shops. 
Sent fourth copy (pink) to property control engineer. 

.In assigning a Work Order to a shop, the order was assigned to the 

shop that would have to perform, the la.vgor part of the work. Shop Cross Orders 

were used between divisions of the Engineering Department requesting work to 

be done. 

After work was completed, the shop to which the order was sent 

distributed copies as follows: 

(j.\ Original with any Cross Shop Orders retained in department files. 
(2) One copy (blue) returned to department originating order, showing 

date completed and cost. 
(3^ One copy (buff) returned to plant engineer, shov^ing date completed 

and cost. 

From the time the Work Order System was started in 1944 to the close ' 

of operations, .733 V/ork Orders were processed. 

5. Automotive Equipment 

During operations as a Bag Loading Plant, under Contract 7/-0RD-642, the 

following automotive equipment was assigned to the Engineering Department: 

Plant Engineer 1 Sedan 

Electrical Department 1 Sedan 
1 3/4 T. Pick-up 
2 1/2 T. Pick-ups 
1 Linesman Truck 
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Mechanical Department 1 Sedan 
2 Carry-alls 
1 Grease Truck ' 
7 Pick-ups V 
2 Weapon Carriers 
1 1| T. Body Truck 
2 Station Wagons 

Utilities 5 Pick-ups 
1 Dump Truck 
1 Station Wagon 
1 Full Truck 

Grounds and Roads k Dump Trucks 
1 Ig T. Stake Body Truck 
2 Station Wagons 
2 Pick-ups 
2 Weapon Carriers 
1 Tar Dit-briuutor 
1 V/inch Trur-k 
1 Water 'Tank Truck (2,000 gals.) 

6. Shutdown 

After the cohclusj.on of the Wea^ in Europe, the Engineering Depax^tment 

started to prepare a "l.^anual of Shutdown Procedure" for this plant. At the 

time of preparation of the manual, the extent to which the plant vras to be 

shut down was not known, so the manual was prapared to allow for the following 

possible actions: 

^ 'i.'i'^d Capacity 

Shutting dovm equipment not required for the retained capacity of the 

plant as shown on schedule transmitted by the Field Director of Ammunition 

Plants under date of June 30, 1945. 

b. Storage Depot 

Shutting down plant as was then in operation or as kept for retained 

capacity, and operating plant only as a Storage Depot. 

c, Shutdown 

Shutting down plant from either of conditions mentioned above to a 

complete shutdown of plant and facilities. 

The manual was completed and transmitted to the commanding officer for 

his and higher approval on August 15, 1945. 
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Upon receipt of work from the Ordnance Department as to the degree of 

shutdown required, the Engineering Department was responsible for the shutting 

down of the plant in accordance with the "Approved Manual for Shutdown Proce­

dure." 

7. Absenteeism 

The graph on page'j^V shows the percent of absenteeism for the Engineering 

Department during the period, September, l%i+, through September, 19A5. 

The absentee rate for the Engineering Department was considerably below 

that for the remainder of the. plant. It is an interesting fact that approxi­

mately one-half of the absentees were laborers in the Roads and Grounds 

Division. The high rates in December, 19'+4, and January, 19A5, were largely 

due to inclement v;eather. A verj' large percentage of the absences was due to 

transportation: "car broke down," "missed ride," "driver didn't work," etc. 

8. Safety Record 

Year 
Lost-time 
Injuries •Days Lost Frequency Severity 

19A1 
19A2 
19A3 
19AA 
1945 

0 
15 
0 
3 
0 

0 
194 
0 

331 
0 

0 
12.6 

0. 

0 

0 
.163 
0 
•K-
0 

•ii- Departmental man •hour record incomplete durjjig stand-by period. 

There vjere no lost-time injuries reported in 1941, 1943> or to date in 

• 1945. There were 15 injuries in 1942 and 3 injirries occurred in 1944 during 

the stand-by period. Mo departmental break-down of man-hours was made during 

the time the plant was directly under Radford supervision. Between the time 

that independent records were re-established on September 1, 1944, and 

September 1, 1945, 368,739 man-hours had been worked without a lost-time 

injury. 
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Chapter XIX 

BAG MANUFACTURING DEPARTFiMT 

1. Responsibilities 

Durin? the life of Contract W-ORDJ+92, the Bag Manufacturing Department 

was charged with the manufacture of bags and igniter-protector caps for the 

loading of propellant and igniter charges. 

After the reactivation of the New River Ordnance Ilant under change order 

to the Radford Oranance Works' Contract W-ORD-462, the Bag iilanufacturing De­

partment was also charged with the manufacture of flesh-reducer bags. 

The responsibilities for the performance of the functions required to 

produce the finished product were allocated to the Stores, the Dye and Laundry, 

the Cutting, the Printing, and the Sewing departments, which sections 

collectively comprised the Bag Manufacturing Department, 

a. Stores Section 

The Stores Section functioned under the immediate supervision of the 

stores foreman, who was in turn responsible to the chief clerk of the Bag 

Manufacturing Department, 

Stores was charged with the responsibilities of ordering and receiving 

from the Warehousing Section of Vforks Supply all materials required for the 

manufacture of bags and protector caps, as well as with the storing, and the 

issuing of these materials. 

Stores was further charged with the responsibility of following this 

material through the various operations until the finished product was 

returned for storing and for delivery to the Loading lines,as required to 

meet production schedules. 

Stores established and maintained daily records and reports on detailed 

production activities, materials consumed, and materials on hand. 

i Aiithnritv ^3B00/ 
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b. Dye and Laxmdry Section 

This department, functioning under the immediate supervision of the 

dye foreman, was composed of two separate and distinct sections, the Dye 

Section and the Laundry Section. 

The Dye Section was directly involved with the manufacture of bags 

and igniter-protector caps and performed functions essential to these operal--' .A-': 

The Laundry Section,, on the other hand, performed no functions either 

directly or indirectly connected with the finished product. 

(l) Dye Section 

The Eye Section was charged with the responsibilities of dyeing 

all cloth that required a special color in the manufacture of bags for the 

following types of charges: 

155 Mi How., M2 libite Bag (Igniter only) 
155 MM How., M3 Green Bag (Bag & igniter) 
155 MM Gun, Ml (I^^niter only) 
8" How., Ml, M2 Yi/liite Bag (Igniters only) 
10" Gun, Ivil888 and M1895, Stack-type (Igniters only) 
Igniter Asserab?_y for 4-7" A A Gvin 
12" Gun, M18B8 and Mia95 (Igniters only) 
8" How,, Ml Green Bag (Bag. & igniter) 
Flash Reducer for 155 MM Gun, Ml 
155 HOW,,, Ml, IvLi+Al-VMte Bag (Igniter only) 

A three-compartment H. \'h Butterworth machine was used in performing 

the dyeing, the washing, and the drying functions. This machine had 3 sets of 

nip rollers, with 5 dip rollers in the dye vat, 2 rollers in the settling vat,, 

and 2 sets of rollo.rs in the v.'ashing vat„ Driven by D,. C, .motors, this .machine 

required a generating unit. The motors were equipped with rheostats which 

compensated for any variation in the speed of the cloth as it moved through 

the vats. Stainless-steel dye-mxing vats were set up on a platform, and 

motor-driven agitators mixed the dye solution as it was being boiledo A 

centrifugal pump attached to a stainless-steel' reservoir effected constant 

circulation of the dye solution between the dye vat and the reservoir. 
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Held in line by a Foxwell guide, the feeding of the cloth to the 

machine could be changed frcan 12 yds. to approximately 50 yds, per minute. 

Red and green analine dyes were used. The dye mix was changed 

during the dyeing functions and was not an absolute fixed formula. Common 

table salt was used to set most of the dye solutions. 

Red dye was used in dyeing all cloth frrxii which bags were to b«; 

manufactured for loading with black powder. 

Green-dyed cloth designated th(3 field use of the finished charge. 

Stretched to its original width after pa-ssia-g through the dyein,: 

and washing processes by a Thomas Lciland stretching machine, roJlers carried 

the cloth over twenty-one drying drums to a rewiriuer at the end of the machine. 

A Number 55 railway sewing and rolling machine was arranged to 

handle cloth uju to 42" wide and was equipped with a roller cradle at the front 

with wooden rollers in the b'ottom to receive cloth up to IS" in diameter. 

Equipped also with a Singer sewing inch head. Style 24-35; which made a chain 

stitch with one thread, this machine wan used to rewind and to mea>--OTe rolls 

from bolts of cloth the ends of wliich were butted together and sewed on the 

sewing-machine head. 

(2) Laundry SEictd.on 

The Laundry Section was charged with the responsibilities of 

mending, washing, applying fire-proof treatment, and drying of covejralls for 

employees of the entire plant. Coveralls for the women employees were also 

pressed. 

The launi.lry was well prepared to handle these functions since it 

was equipped with the following: 

1 - 42"-X-64'' Foffman standard silver cre.'-t all-monel washei, 
equipped with automatic washer inlet valve and a non-•• •ecording wr.shometer. 

2 - Hoffman 30" solid curb extractors, havxng all safety featur^^s, 
foot-operated, brake, a.nd mcnel side sheeting baskets. 

DECL^SIFIED 
Authorityj^t7(^^52£5li^ 
BT3V^ARA Date 



REPRODUCED ATTHE NATION^ ARCHIVES 

V, • 
V-.. 

3 - Hoffman 36"-x-30" open-type tumblers. 
6 - /American No. 44 super Zarmo air drum pressers, equipped with 

2-hand tandem operation. 
6 - Hoffman No. 2 galvanized truck tubs, 
1 - Worthington No, H-1500-L air compressor with Asne tank, 

c. Cutting Section . 

The Cutting Section functioned under the direction of shift sopon-..: • . 

who were in turn responsible to the cutting supervisor. 

This department was charged with the responsibilities of the testing 

and the cutting of all cloth to conform with dimensions as shown on drawings 

covering the prope].lant- or igniter-charge bag for which the cloth was being 

cut, 

A Scott testing machine having a capacity of three hundred pounds 

Capable of testing cloth as outlined in U. S. Array Specifications Number 

50-11-39B, dated May 17, 1940j was used. This marchine was equipped with a 

motor and a "V" belt drive so arranged that the lower or pulling jaw traveled 

at a uniform.rate of 12" per minute imder no load. 

Cloth-slitting functions were aocom;.] l.s.'ied with a Johns.on •.•litting 

machine which rewound the cloth after it had been slit in various widths. 

This machine was also used to slit all puttee tape used in the putteeing 

of the 155 Mid Gun, Ml Charge, 

Twenty Stein'table sections, l6' long by 54" vdde with steel frame 

work and adjustable legs, were made into four cloth-cutting tables which 

were equipped with laying-machine tracks on edge. 

Cloth-spreading machines were used in conjunction with cloth-cutting 

tables and were equipped with attacliments for laying 42" bolt material. 

Tlie number of layers- .of cloth depended on the type cloth being used. 

Grade "C" cotton cloth could be laid 500~deep. After the cloth was laid, 

patterns were marked in such a manner as had p'reviously been determined would 

result in the least waste. 

Cloth-cutting machines and overhead rails completed the cloth-cutting 

1.;' • 
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equipment. 

d. Printing; Section 

The Printing Section functioned under the supervision of the print!n:' 

supervisor and was charged with the responsibilities of printing the type 

of charge, the charge number, and the powder-lot number on all bogs^ Also 

the amount of black powder and the type of charge was printed on all ignitt.ro. 

Further responsibilities included printing data cards, making marking 

plates for stenciling, containers, and printing forms used by the entire plant. 

The following equipment was used in performing Printing Department 

functions: 

13 - 10"-x-15" BrandtJen and Kluge 3-roller platen presses, 
4 - 12"-X-1S" Brandtjen and Kl.uge 3-roller platen presses, 
2 - 10"-x--15" Chandler and Price Craftsman job presses with 

Rice automatic feeders, 
2 r' 142"-X-22" Chandler and Price job. presses, 
1 30l" Diamond power paper cutter with Challenge safety devices, 
1 - 36|" Diamond power paper cutter. 
1 - Henry and Wright 25-ton dieing mschino. equipped with auto.inatic 

;double-roll feed, 
6 - No. 2 L.&Jc inc.linable-type power ponch presses compd.ate with 

guarded drive, 
1 - Challenge power paper-drilling machdno: 
1 - American Type Founders precision rubber pl.ate machine. 
1 - Hamilton steel-constructed imposing table, .59''-x-51"-x-2"-thick. 

Additional equipment included drying racks, cabinets, and fonts. • 

The open job presses were all used to print the nomenclature on the 

various types of bags to be mnufactured. Each lot of powder was kept as a 

separate unit by printin.g the lot number of the bags. It was necessary to 

use rubber plates to print the cloth because metal type would lose its 

surface at once and be ruined, whereas rubber plates could be made from 

bakelite master plates which lasted for a week of continuous running. 

The Diamond power paper cutters were used to cot cloth straps for 

.charges as well as for maldng octa.gon and square spacers for fillers for 

powder containers. The Henry and Wright dieing machine was used to stamp 

aluminum plates for identification of separate loading charges. This stamping 
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press was the first machine installed in the Bag Manufacturing Building. 

e» Sewim Section 

The Sewing Section was charged with the responsibilities of performinr 

all sewing functions necessary to produce the finished product. 

The Sewing Section equipment consisted of the following-

182 Model 2A1-2 lock-stitch single-needle Singer sewing machines^ 
rated at 5>000 RFM per minute, 

38 - Model 112-W-140 double-needle l/8"-gauge lock-stitch Singer 
sewing machines, rated at 3>5pO RFM per minute. 

Each machine was complete and was mounted on individual adjustable 

stand and table 30" high. Table tubs were 1 3/U" thick by 29" wide by 54" 

long. The tables were equipped with 2-spool thread unwinders and automatic 

bobbin winders, A number of extra heads were maintained for use as .spares. 

The Sewing Room was equipped with racks on each side to keep the 

cut and printed pieces of material for e;;ch powder lot as well as the different-

type charge bags. 

Four inspection tables complete-i the Stowing Section eq-upment. 

2, Organi.zation 

Actual organization of. the Bag. ifenufacturing Department was not completed 

until October 1, 1941. However, prepai-ations for the organization of this 

department began April 14, 1941, when Mr. 0, B.-Case was hired by the Home 

Office to be superintendent. ' 

A group of employees hired as potential key personnel were, at the con ,-' 

elusion of a Training Program conducted at RLcatinny Arsenal diiring the months 

of May and Jvine, 1941, as8i.gned the task of conducting an intensive Training 

Program at New River, Their knowled.ge of operations and leadership qualificationf 

were the deciding factors in determining the responsibilities entrusted to 

each of this group, 

iir. James W., Dougan, hired itay 1, 1941, was made chief supervisor. On 

December 1, 1941, Dougan was promoted to acting superintendent and on 
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January 1, 1942, to superintendent, succeeding Mr, Case who had been promoted 

to plant superintendent. 

As a result of orders from the Ordnance Department, production at New 

River ceased May 24, 1943, and with one exception, key personnel of the Bag 

Mixnufacturing Department were transferred to other plants, 

Mr, Frank D, Marvel, who was employed May 18,. 1941, by the Home Office and 

who had served in the capacity of printing supervisor, was retained to super­

vise the work of putting bag-manufacturing equipment into a stand-by condition. 

Upon completion of this task, Mr, Marvel was transferred to the Radford Ordnance 

Works, 

Preparing for the reactivation of the New River Ordnance Plant, l.ir. 

Marvel was recalled from Radford January 1, 1944. On June 1, 1944, Mr. 

Marvel was nade supervisor of the Bag Manufacturing Department and on July 

1, 1944, be was promoted to "supervisor of production, 

3. Training 

a. Picatinny Arsenal 

A group of potential supervisory personnel was brought together at 

Picatinny Arsenal in the month of May, 1941, to be trained in operating 

functions requirea for the manufacture of propellant- and igniter-charge bags. 

Given definite assignments by Mr, 0, B, Case, who accompanied thfjm, 

the 9 women and 6 men comprising this group were trained under the directions 

of Mr. R. Gc Stilwell and Mr, L. E, Hazen, supervisor and assistant supervisor 

of Bag Manufacturing and Loading departments at Picatinny, 

The women of this group had been selected from the Textile Industry 

and were consequently qualified sewing machine operators. Each was, however, 

trained in the various operations required for the manufacture of bags for 

the different types of charges. 

.-.ox..,!*/---'• < I, • ' 
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Included in this group was Mr. Larner Peak, who had been detailed 

by the Singer Sewing Machine Company to supervise the installation of sewing 

machines at New River, llr. Peak accpmpahied this group for the purpose of 

observing the grouping of, machines, which were arranged according to the 

different types of charges for which the bags were to be manufartufed, Aloo 

Mr, Peak studied the setting of these machines for the hurtibei^ of stitches-to-

the-iridh aCcofdikg to specifications ior each type of bag« 

After thorough training and actual performance of the functions to 

which they had been assigned, all spent a short time observing Bag Loading 

Operations in order that each would have a better understanding of the 

importance of Bag Manufacturing to Bag Loading, 

b. New River Ordnance Plant 

Preparations for the inauguration of an intensive Training Program 

at New River began July 1, 19U1, after the return from Picatinny Arsenal of a 

group of supervisory personnel who had completed a sixty-day training period 

in order to be qualified to train others. 

Warehouse 103, the first Inert Warehouse to be completed, was trans­

formed into a training school, fiiuipment required for Bag Manufacturing Operation 

was set up in the south end of the building. Bag-loading equipment was installed 

in the north end. 

Rest rooms were provided for the women, and a first-aid station was 

established and functioned under the supervision of Mrs. Mary Hiltzheimer, 

the first graduate nurse to be employed at New River. 

During the training period, evePy operation was meticulously duplicated 

and every safety precaution was rigidly enforced. Cracked corn was used to 

simulate smokeless powder, and rice was substituted for black powder in the 

igniter bags. ' 
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The Training Program continued until the time that actual production 

for powder loading was started, and by September 24, 1941, more than three 

hundred operators had been trained. 

4. Operating Building 

Construction of the Bag Manufacturing Building was started June 15, 1941, 

but erection work was delayed because of a steel shortage; therefore the 

building-was not accepted as complete until December 31, 1941|. The building, 

280' long by 240' wide, was divided in the center by a fire wall, was heated 

from the central heating system, and was equipped with four Century wet 

sprinkler systems. The building was also equipped with an automatic window-

control system and safety-door exi-ta. Ejchaust fans were installed at each 

end of the overhead light bays, 

5» Work Authorizations ' ) 

Job orders prepared by and received from the Planning and Control Departmeni-

a'uthorized the performance of all bag-manufacturing functions. 

These job orders authorized the manufacture of a specified number of 

bags of a stated size and for a designated powder lot.,and included an overrun 

to offset rejections by inspectors in the Bag Manufacturing Department and 

at the Loading lines, Separate job orders covering printing functions were 

received. Forming a part of and attached to these job orders was a material 

list which showed the estimated quantity of materials necessary to complete 

the order, 

6, Bag Development 

• a« 105 M How.. M2 

New River's first sample bags for the 105 MM How,, M2 Charge were 

copied from bags obtained from Picatinny Arsenal. 

Having completed three complete charges, trial loadings were conducted 

during the month of September, 1941, at Line 4. Mr, F. R. Chelf, superintendent 

of scales, was on hand to verify uhe weight oi powder loaded in each zone, 
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The bags vfere also gauged for diameter and height as compa.red against 

Government specifications. These trial loadings were witnessed by the chief 

Government inspector, the plant manager, the assistant plant manager, the 

plant superintendent, the Loading Line superintendent, the Loading Line super­

visor, and the supervisor of the Planning and Control Department, The loadings 

were successful, and the bags were ruled to be in accordance with Government 

specifications and drawings by the chief Government inspector. 

The sizes of the 105 How,,. M2 bags were never changed with the 

exception of those for five powder lots, which lot's were unusual in their 

ballistic weightsi 

b. 155 m Howt. M2 White Bag 

The 155 M How*, ii'2 T/Vhite Bag was developed and trial loadings made 

during the early part of November, 1941. Accepted by the Government, production 

loading of this charge began November 11, 1941. 

.c. 155 MM Gun, Ml 

Considerable trouble was encountered in determining the proper dimensions 

of the bag for the 155 MM Gun, Ml. This trouble was traced to the puttee 

machine, which caused some charges to be soft and some hard, thus making a 

variation in the length and diameter of the charge, 

In loading these charges, the Loading lines had difficulties with 

the third powder lot, the bags for which were cut according to the tested 

dimensions, but in loading these bags they were found not to be in accordance 

with the original test-bag dimensions. After much testing of the cloth and 

the methods followed in manufacturing the bag, the trouble was found to be 

in the stretching of the cloth in certain directions. It we.s determined that 

the cloth for the sample bag was cut with the height dimension perpendiciilar 

to the selvage of the cloth whereas the cloth for the powder lot was cut with 

the height dimensions parallel to the selvage. Upon loading and putteeing the 
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first bags for this powder lot, the charges stretched lengthwise out of pro­

portion and would not gauge for length, It was found that in most instances 

cloth will not stretch lengthwise as much so as across the width. 

Normal procedure in cloth weaving is to use a hard twisted thread for 

the warp or lengthwise thread and a soft thread with less turns per inch for 

the filling or vertical thread. As this was found to be true in 90% of the 

cloth received, it became necessary to purchase a cloth-testing macliine in 

order to check each lot for tensile strength and stretch. The use of this 

machine, which conformed to United States Army Specifications mentioned else­

where in this record, enabled the Cutting Department to determine the proper 

direction of the cloth from which to cut the bodies of the bags. After the 

purchase of this testing machine, each lot of cloth was tested for each powder 

lot, which lots varied in weight, thus necessitating different-size bodies 

for bases and increments. 

Actual loading, of this type charge began January 7, 1942. 

d, 155 MM How,, .M3 Green Bag 

Bag-manufacturing production for the 155 MM How., M3 Green Bag began 

in iiay, 1942, This charge required testing with each lot. The original test 

bag was copied from a Picatinny Arsenal Bag. Loading of this charge began • 

August 3, 1942. 

e, 8" How,, Ml Green Bag 

In July, 1942, the Bag Manufacturing Department.developed from Ordnance 

Department blueprints the 8" How,, Ml Green Bag and protector cap.. Loading of 

this charge began August 3, 1942. 

f, 8" Gun. M. V13-A2 

During July, 1942; the 8" Gun, MK, V13-A2 Charge wj.s developed from 

Ordnance Department blueprints, as was also a protector cap. This charge was 

different from any that had been manufactured in that all of the sewing seams 
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were on the inside of the bag when, finished,. All of the seams were sewed on 

the outside along with a black^powder core running from one igniter on the 

top of the base bag to the igniter on the other end of the bag,. In assembling 

the body of these charges, an off-the-arm sewing machine was used,. After it 

had been sewed, the bag was turned inside out. 

This charge was a lace-type charge requiring much care,. Each lot wcis 

tested separately and varied considerably, making a change of dimensions 

necessary with each lot. Some smokeless-powder lots were foiuid to be li.ght 

and bulky in their ballistics, and the bag could not be made large enough to 

hold the powder and still meet specifications as to diameter and height. These 

lots were graphited for tight packaging, which process effected a smsller bag 

that could be gauged. 

g. 10" Gun, Model 1888 and 1895 

In the latter ^art of July, 1942, the 10" lvO.888 and 1^895 Gun and Pro­

tector caps were developed from Ordn.=ince Department blueprints. This charge was 

a lace stack-type. 
i 

The Combine Shops developed a metal cylinder which could be v.riried in 

diameter to hold the right amount of powder for each lot. After stacking the 

powder in this cylinder, the height of the powder w.as marked on the cylinder, 

and a bag c-onforriing to specifications was niade to fit this cylinder glove-

tight, Each powder lot required different-size chiirges. 

Loading of this charge began August 15, 1942, 

h. Igniter Assembly. 4.7" A,a. Gun 

During the latter part of October, a 4.7" anti-aircraft red b.^g was 

developed from Ordnance Department blueprints. 

Loading production of this igniter assembly began in November and was 

discontinued in December, 1942. 
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i., 12" Gun. M1888 and M1895 

Ekirly in January, 1943, the 12" Gun, M1888 and M1895 Charge and 

protector cap were developed from Ordnance blueprints, Itiis was a laced 

stack-type charge requiring a metal cylinder for bag sizes. 

Actual loading of this charge began in January, 1943, 

j, 105 M How,. M2 Anti-tank 

During the month of March, 1943^ the 105 MM How., M2 Anti-tank Charge 

was developed from Ordncince Department blueprints. This was an all-silk bag. 

k. 8" Howitzer. Ml, Propelling Charge M2 VJhite Bag 

The first days' initial production of the 8" How., Propelling Charge 

M2 at New River resulted in a high percentage of rejects because of cutting 

and breaking of the Grade "B" cotton cloth from which the bags were made. The 

rejects were classified as follows; 

(1) Cutting of small holes in the cloth by individual powder grains 
because of normal handling of the charge as it was passed through 
the chute or placed on work tables, before filial assembly. Approx­
imately 2% of the total bags handled failed for this reason.. 

(2) Cutting of small holes in the cloth as tie scraps were tightened 
and as bags rolled on table. About 95J^ of the total bags handled 
developed holes. 

(3) Ripping of body or end one or two inches long, starting where a 
hole occurred at some part of the bag which was under tension. 
About 2% of all charges handled failed for this reason, 

(4) Out of about 100 sets of bags started in production, 19 charges 
were completed before production was stopped. All of the 19 
charges had developed holes or tears. 

The cloth was tested before assembly in bags and found to have an 

average tensile strength of 38 lbs. in the warp and 28.1 lbs. in the fill. 

Several tests were made on a bag that had been rejected and showed 32 lbs. 

in the warp and 2? lbs. in the fill. 

It was felt that the reason for the failure of the Grade "B" cotton 

was that it was so light that it could not absorb any shock or unit stress 

because of insufficient thickness to peraiit distribution of the force before 
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shearing took place. 

Five bags made up of Grade "A" cotton were loaded and were handled a 

little more roughly than might normally have been expected. Although a few 

holes did develop. Grade "A" cotton was definitely determined to be more 

satisfactory than the Grade "B" cotton cloth. 

As there seemed to be no way to adjust the dimensions of the Grade 

"B" cotton to eliminate the cause of failiare, production was stopped pending 

. receipt of permission to use either Grade "E" silk, as listed as an alternative 

on Drawing 71-9-171, or Grade "A" cotton, requested January 19, 1943» 

Permission to use Grade "A" cotton cartridge cloth was received March 

16, 1943, at which time production was again started. 

7. Improvements 

a, Laced-type Charge Bags 

Original drawings required a seam in the back of the laced-type 

charge to join the two ends of the body. This necessitated the sewing of the 

seam from the inside to the outside of the bag, which with especial reference 

to the long narrow charge such as the 8" Gun Charge was a very difficult 

operation. This seam was the weakest point in the body of the charge and woudd 

occasionally break when the lacings were pu3.1ed tight. 

Ihder date of September 21, 1942, it was suggested by Lt. Col. Fred H. 

Gallup, executive officer. Ordnance Department, in a letter to the Field 

Director of /mimunition Plants that the.joining seams be made a part of the 

lacing flaps. It was contended that the elimination of the seam would produce 

a stronger bag since the tension in the bag would be continuous from one lacing 

flap to the other. Other advantages were enumerated. 

After investigation and tests at Hcatinny Arsenal of the suggested 

method of construction, drawings were revised to permit the use of the sug-

ii,Ob 
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gested method as an alternative method of assembly. 

This change was applicable to propelling charges for the following 

weapons; 

8" Gun, M1888 
8" Gun, Mk VI, Mod, 3A2 
10" Gun, Mod. 1888 and 1895 
12" Gun, Mod. 1888 and 1895 
12" Gun, Ifod. 1900 
12" Mortar, Mod. 1912, Charge M5 and M6 
14" Gun, ia907 
14" Gun, ia910 and ja910HX 
14" Gun, M1920 and M1920M2 
l6" Gun, Navy MK 11 
16" Gun, I«a919 

b. Rejection Reasons 

The following faults were consiuered roasons for rejection of pro­

pelling charges, which faults could be charged directly to Bag isianufacturing 

Department functions (Not all of these faults applied to all charges.): 

Bag Tabs: Improperly sewed, too short, or improperly positioned. 
Core and Gore; Improperly sewed, improper length, or improper 

positioning. 
G-Straps: Improperly sewed,, improper length, or improper positioning.' 
Improper Thread: Use of the v^rong grade or type of thread (silk or 

cotton). 
Oil, Vfex, and Glycerin: Cloth spotted or marked. 
Mismatched Bag Cumponents: Improper pieces (e. g., bag marked "4" on 

one side and "6" on the other). 
Bad Dyeing: Off-color or streaked. 
Holes: Holes as a result of cutting by powder grains or as a result of 

tearing and varying from the size of a pencil lead to a tear 
3 or 4 inches long.' 

Improper Printing; ViTeak impression, incorrect positioning, or incorrect 
nomenclature. 

Improper Assembly: Cloth not positioned properly; two powder openings; 
one piece wrong side up, etc. 

Bad Traces; Faulty sewing, incorrect length, or improper positioning. 
Felt Pads; Incorrect size, improper cut, or poor sewing. 
Seams: Improperly folded or sewed. 
Horizontal Pleats: CI th pleated, varying from 1 to 5 stitches long. 
Wide Lips: Sewed too far from edge, which fact reduced the volume of 

the bag. 
Tucked Lips: Edge of piece of cloth pu].led under stitching, resulting 

in a weak bag. 
Improper Reinforcing of Lacing Flap: Reinforcing piece inside lacing 

flap out of position ti.i the extent 
of being ineffective. 

Improper Stitching: Possibly loose stitching because of weok tension 
on machine or possibly t'.io few stitbhcs. 
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Narrow lips; One or both pieces of cloth sewed too close to the edge. 
(The extreme was in instances where the stitching ran over 
the edge leaving an opening in the bag. This rarely 
happened. However, occasionally the seam was so close to 
the edge that it pulled out easily.) 

Improper Loops: The loops to which the igniters were secured possibly 
having been twisted or possibly not having been anchored 
to the bag properly. 

Improper Dimensions: Parts of bag cut to improper size producing a finished 
bag that was out of proportion or one that was either 
too loose or too tight. 

Bad Tie Straps; The tie straps being not sewed properly or not of correct 
dimensions. 

Inferior Material: i^ny cloth or thread not meeting specifications. 

The table below shows the total number of operators required to manufacture 

5,750 complete charges of 105 MM How., M2 bags per shift in February, 1942. 

(There were 40,250 bags required.) 

# 

Charge or Single-needle Service and 
Zone Operators Sewing Machines Fick-up Girls Inspectors 

1 16 16 3 
2 5 5 2 

.3 3 3 1 
4 4 4 1 
5 16 16 3 
6 16 16 3 
7 16 16 3 

Loops 2 2 . 1 
Bodies (Matching & 6 6 3 Inspectors used 
Kidneys Sewing) 4 4 2 • in Operation 

88 88 22 4 • 

Required 80,500 Printed Pieces 

Cutting 

8 Printing Operators 

(1 Cutter 
(2 Spreaders 

The total number of operators required to manufacture 4,375 complete charges 

of 155 M How., M3 Green bags per shift in February, 1942, is shown below; 

Charge or 
Zone 

Igniters 
5 Bodies 
6 Bodies 
7 Bodies 
Igniters 
(Quilting) 

Double-needle Single-needle Service and 
Operators Sewing Machines Sewing Machines Fick-up Girls Inspectors 

3 
3 
2 
2 

2. 

3 
3 
2 
2 

2 
2 
1 
1 
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Charge or Double-needle Single-^needle Service and 
Zone Operators. Sewing Machines Sewin.'T Machines Pick-rup Girls Inspectors 

(Continued) 

Assembling 

5 14 . . 14 2 
68 82 Inspectors user 
7 -5 5 2 in Operation 

39 .12 27 12 4 

This charge was a 3-ba^-charge with quilted igniters and printed straps. 

Printed Pieoes Required: 44,025 5 Printiag Press Operators 
Cutting. (1 Cutter 

(2 Spreaders 
• Dyeing - 1 Operator 

The table below shows the total number of operators required to manufactiu^e 

1,750 complete charges on 155 Gun, M-1 bags per shift in February,.1942; 

Char.ge or Single-needle Double-needle Service and 
Zone Operators Sewing Machines Sewing Machines Pick-up Girls Inspector 

Igniters 1 1.1 
Base Bodies 2 21 
Increment Bodies 2 21 

Assembling 

Bases 4 4 2 Inspectors use 
Increments 3 3 1 in Section 

12 '7 5 3 

Printed Pieces Required; 2 Igniters Base and Increment End per Char.ge 
7,000 Printed Pieces - 1 Printing Press Operator 

Cutting (2 Cutters 
(2 Spreaders 

Dyeing 1 Man, 1 Shift per 6 Days 

This char.ge required absolute accuracy in the cutting and sewing, and the 

bodies were cut with the height dimensions perpendicular to the selvage as 

the stretch of the cloth affected the gauging of this charge, 

24^ 
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8, Standby Orders 

On IJiay 2A, 19A3, by orders of the Ordnance Department, production activi- " 

ties at the New River Ordnance Plant were terminated. These orders farther 

directed that all machinery and equipment be put into a stand-by condition. 

Complying with these orders, the department disconnected all motors, 

painted bright spots of all machines with petroleum jelly mixes with fibre, 

grease, and covered them. Sewing machines were covered with cloth covers, 

whereas water-proof paper was used to cover printing presses, 

^.Vhile the work of putting New River Ordnance Plant 'machinery and equip­

ment into a stand-by condition was being prosecuted, other defense facili­

ties were evidencing their need of this idle Government-owned equipment 

through requisitions directed to the Office of the Field Director of 

Ammunition Plants, 

By the time stand-by condition orders had been completed, bag manufactur­

ing machinery and equipment, having been declared excess, was ordered to be 

transferred to the custody of the V/ar Department for shipment'. 

The cutting tables and cutting equipment were boxed and crated. Printing 

presses were mounted on skids and crated. All type and forms were broken 

down, recased, and boxed, which work took two compositors approximately 

• forty-five days. Sewing-machine heads were packed in cartons ordered from 

the Singer Sewing Machine Company, Sewing-machine tables and legs were 

crated, and all motors and tr.ansmitters were boxed. The slitting and re­

winding machines were mounted on skids and crated, 

• By September 15, 19A3j all bag-manufacturing equipment excepting the 

dyeing machine had been checked into War Department Warehouses.. This 

machine was checked to the War Department intact and left in the building, 

the keys to which were at that time given to the War Department, 

Transfer of all equipment was effected by the Hercules Property Section 

through the medium of shipping reports. 
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9. Contract W-ORI>-/t62 

In accordance with the New River Ordnance Plant Reactivation Progrcua 

under a change order to the Radford Ordnance Works Contract W-0Rb-i<62, pre­

parations were begm In April, 1944, to renew bag-manufacturing activities. 

Transferred to the custody of the War Department after production under 

Contract W-OK>-492 was discontinued September 19, 1943» a majority of the bag-

manxifacturlng equipment had been shipped to other defense facilities. The 

equipment remaining on the plant site was reinstalled In the Bag Manufacturing 

Building. Orders for the necessary additional equipment were Immediately placed. 

10. F^^8h-re<tae«r 

Initial activities were confined to the development and manufacture of 

flash-reducer bags. 

On May 1, 1944, 200 yards of Grade "C" silk and 200 yards of Grade "B" 

cotton cloth were dyed a scarlet or flag-red In accordance with specifications. 

Sj;c flash-reducer bags were manufactured from Ordnance Department drawings 

on May 9, 1944. After these bags had been completed, printing plates were 

prepared, idilch plates were used In printing lines on the cloth. These printing 

lines were to be followed sewing machine operators when sewing the seams 

of the bag. 

During the latter part of May, 1944, 600 complete flash-reducer bags were 

manufactured from silk cloth as were 300 from Grade "B" cotton cloth. It was 

definitely determined from loading and firing tests that the cotton-cloth 

bag performed equally as well as the silk bag. On May 31, 1944, new bag 

dimensions were received, and one hundred complete charges were manufactured. 

These charges were approved by the Ordnance Department. 

A Training Program was Inaugurated June 5, 1944, and new employees were 

Instructed In the cutting, the printing, and the sewing methods required for 

the manufacture of flash-reducer bags. 
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Production orders specifying the use of Grade "B" cotton cloth were 

received June 16, 1944. Twenty-two hundred yards of Grade "B" cotton cloth 

were dyed June 18, and at 11 A, M,, June 19, 1944, the manufacture of flash-

reducer bags was officially started. 

At the close of this record, minor changes had been made in the dimensions 

of these bags. Also cotton tape was being used, as all available 9/16" silk 

tape had been consumed. 

11. Increased Activities 

In July, 1944, Hercules was instructed to prepare estimates on a three-

shift basis of the equipment that would be required to manufacture bags 

for the 105 M Howitzer and for a new 155 i'Q"! Howitzer, M4A1 Charge. The ten­

tative monthly schedule for the 105 MM Howitzer was far. in excess of any 

previous production efforts, 

Mr. R. H. Kunkel and Mr. P. C. Furbeck were transferred back from the 

Port Ewen Plant, reporting to Bag Manufacturing August 16, 1944,. and immediately 

were placed in charge of shifts. Hercules started to train new operators at 

once to manufacture 105 MM How. bags and on September 5, 1944, the plant 

went into regular production on the first powder lot of 105 MM How. . 

The Sewing Rocan shifts were supervised by ̂ Ir. R. H. Kunkel, Mr. P. C. 

Furbeck, and Mrs. Virginia P. Brown; the printing shifts by Mr. Gordon Garner, 

Mr. Porter Downey, and Mr. Thcmas D, Harrell; and the Gutting Department by 

Mr. mis E. Hamilton. 

The Dye Room was operated under the direction of lir. Euyles Forrest 

and was capable of dyeing all the requirements of flash reducers and igniters 

on one shift (about 10,000 sq» yds. per shift). 
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Ihe Stores Department,, in charge of Ifr. H. L, Osborne, moved all 

materials through the various departments, checked all incoming materials, 

and checked and kept records of all bags manufactured and delivered to the 

Loading lines; it also inventoried all materials in process and storage each 

month. 

The dimensions and methods of manufacturing 105 l\iM Hov/» bags were changed 

occasionally, and, therefore, recording dimensions and methods at this period 

woiJLd be misleading. Hercules was constantly looking for new methods to employ 

in the manufacture of all of the bags. 

Production on the 155 bags was started November 7. This charge had 

to be gauged, and each lot of powder had to be weighed into bags to determine 

just the exact dimensions required so that it would gauge properly. 

This charge consisted of a Base-3 Bag with igniter and tie straps; it 

also included 5j 6, and 7 Lags, all bodies being seamed with a double 

stitch. Igniters required a double stitdh and quilting in centers. Since' the 

manufacture of these charges was exacting, the operators had to be carefully 

trained. The dimensiona of these bags were constantly changed to suit each 
i ' 

powder lot. The Bag manufacturing Department produced in December, 1944, the 

following; 

111,985 Complete Charges 105 How., M2 
64;914 Complete Charges 155 iiM How,, M4^1 
226,872 Complete Charges Flash Reducers 

This was done with the installation of new machinery going on all of the time. 

There were on the payroll on December 1, 1944: 

31 Men 640 V/omen Total 671 
5 131 136 New Qnployees 
2 62 64 Left Employees 
34 709 743 on Roll Dec. 31, 1944' 

It will be noted from the above figures that there was a large turnover 

of employees, which fact required much training time. 
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On December 30 the sewing machines set up for operators were as follows: " 

98 Single-needle Machines on Flash-reducer Bags 
21 Single-needle Machines on 105 MM How., M2 Bags 
29 Single-needle Machines on 155 MM How., M4A1 Bags 
7 Double-needle Machines on 155 MM How., MA-Al Bags 

The type of person being trained as an operator was more accustomed to 

housework and farm work and had practically no industrial experience. The 

average age was above that of the first group of operators employed; hence 

each one was given more extensive training than that given operators trained 

in 1941. The progress was, therefore, slow but every effort was iriade to keep 

pace with the demahd for bags* 

In December, 1944, Hercules was ordered to endeavor to bring production 

up to meet the schedules, and pressure was put upon Mason and Hanger Company 

to get the extra sewing machines needed and to install them. One hundred and 

thirty-nine add,itional 241^2 sinfrle-needle sewing machines were installed in 

January, 1945* The Ehployment Office was not able to recriiit operators fast 

enough to fill bag-manufacturing requirements at this time. 

The supervisors were called together to discuss a Training Program for 

all new operators. Assistant foreladies were sent to Job Instruction Training 

classes^ and a method of instructing new.operators was planned. The instructor 

on each shift studied this plan and put it into use. Ifr. Garten of the Training 

Sectioh cooperated with the instructors, and the results were very satisfactory. 

It was found that by reinstructing operators who had been here for several 

months that the quality and quantity of their work was improved. A follow-up 

program of checking each operator's piroduction was also devised. If an 

operator's production was falling off, the instructor wou3.d investigate and 

assist the operator in overcoming whatever difficiO.ties she may have had. 

Instructors were .given the Job Relations Training as soon as possible, and 

in dqe time they became personnel advisors as well as instructors. Attached is 

a mimeograph copy of the training instructions used by the Bag Idanufacturing 

Department.• ' 
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The delay in procuring and installing sewing machines and the short3.ge of 

operators caused bag manufacturing to fall behind the Loading lines in pro­

duction. To maintain the Loading Line production, it was necessary to sub­

contract the sewing of 105 MM Howitzer Charge bags to the following outside 

manufacturers: Big Jack Manufacturing Company; Nickles Manufacturing Company; 

Coronet lianufacturing Company of Bristol, Virginia; J. A. Freezer and Sons 

of Floyd, Virginia; and Milan I^anufacturing Company of Tupelo, Iiiississippi. 

These manufacturers made 1,533,58? complete sets of 105 MM Howitzer bags 

for New River, 

The Bag Manufacturing Department cut, printed, and packed this material, 

as it was necessary that all materials for the bags be furnished by the de­

partment. This sub-contract work was started in February, 1945, and was stopped 

in April, 1945, for by this time production had improved, and the operators' 
4 

efficiency had increased. The plant was then making all of the required charges 

for the schedules, 

12. Inspection 

The Inspection Section set up a final bag inspection similar to the final 

inspection on the lines. This helped in two ways: first, it maintained the 

quality of work and showed that the department was doing good work; second, 

it helped to reduce rejects and waste. Consequently, through the Inspection 

Section's cooperation, the lines did not waste very many bags. 

One of the problems that arose involved the 105 MM Howitzer Charge Bi-.g, 

The threads with which the bag was sewn broke after the bags were loaded. 

This was a 50/3 cotton thread issued by the Government and was the same size 

thread specified in the specifications. As soon as this was called to the 

department's attention, permission Wros asked to use a 20/3 thread. As this 

was a much stronger thread, the trouble was corrected. 
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On flash-zeducer bags a 9/3 silk thread was used. This was cut b7 the 

needle on the cross seams and broke. Cotton thread slee 20/3 vss used in 

place of silk; this improved the fla^-reducer charges to such an extent 

-that no more difficulty was experienced with these charges in bag manufacturing 

or on the lines. The Final Inspection Section cooperated to the fullest extent 

with bagrmanufacturing inspectors and with the service girls as well as with 

the shift supervisors. 

The installation of magnetic thread cutters increased the efficiency of the 

operators on the sewing machines. At first the button was placed in front of 

the presser foot, but after making a study of positioning material and hand 

motions, it was placed about three inches to the left of the sewing-machine 

head. By changing the placing of material and the operator's hand motions, 

each operator's production was increased 25%. This thread cutter could have 

been improved upon by setting it up with a fast vibration; this then would 

sever the thread with the aid of a flat-edged knife and would eliminate 

attempting to keep sharp knives on the cutters. 

The size of circles for 155 IQI 11/|A1 bags had been standardized at 6" diameter, 

with the thought that the size of the circle need not be changed with the size 

of the body of the bag as determined by bag tests. It was found that altering 

the diameter of the circle with the change in body size eliminated the necessity 

of pleating the circle ends. This speeded up the assembling operations and 

eliminated rejects because of the folding under of pleats. The same effect was 

accomplished on the Base-l Charge Bag of the 105 Mil Howitzer by lengthening 

the body on this charge to suit the diameter of the kidney pleats. 

The cleaning of the sewing machines became a problem, and in March, 1945> 

this was discussed with the supervisor of the sewing machine mechanics. From 

this discussion the supervisor evolved a plan of keeping the machines clean 

by using air and by cleaning them during rest periods and lunch periods. 
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From then on the machines were always clean and free of lint. The sewinfr 

machine mechanics were brought into bag-manufacturing meetings, and a much 

better cooperative spirit was noticed on each shift, * 

In May, 1945^ a 10" Mortar Charge consisting of a base bag, three 

increment bags per charge, and an igniter bag was manufactured. The base bag 

was made like a large Base-1 Bag for the 105 MM Howitzer, The increments 

bags were designed to fit a mortar fin assembly, . 

The powder to be loaded in these bags was in the form of double-base 

pellets, graphitedj it was necessary to make tight-fitting bags since this 

powder was shipped and packed closely. Difficulty was experienced in developing 

this charge so that it would gauge, because the tolerances were close. It 

was found necessary to make an instrument to punch out the increments. This 

"punch" was made by using a printer's cutting rule fixed into a block of 

wood scrolled out into the proper design. Punches to punch the cardboard 

pieces uaed to assemble these charges on the fins and cardboard diaphragms 

to hold the igniter charge in were also devised. These were made by wetting 

the disks, pushing them into a forming die, and drying them in the rubber 

plate machine. 

As the bag-manufacturing'production was ahead of schedule and as the 

Loading lines needed operators, seventy-five Class "A" operators were trans­

ferred from the Bag IJanufacturing Department to the Loading lines on May 

19 through the 21, These were excellent operators with good attendance records, 

and since the rate of pay was higher on the Loading lines, the transfer was 

considered a reward for good work and good attendance. 

The maniifacture of square bags for 105 MM Howitzer charges was begun 

the last of May to replace the round bags formerly used, V«hen the manufacture 

of square bags was first suggested, and the savings that might be accomplished 
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worked out, Mr. Breidenstein and Mr. Marvel discussed the methods to be used 

and the necessary.machinery it would require. In the course of this discussion, 

it was discovered that random pirinting of the tubing would be a major problem 

as the plant did not have a Schmutz Press, and the possibility of obtaining 

one was uncertain. It was suggested to Mr. Breidenstein that an open job 

press with an Artox cutter timed with the stroke of the job press to pull 

the tubing through the press be used, Mr. Breidenstein designed and engineered 

the building of the necessary equipment for two open job presses. Each press 

coiiLd print and rewind two rolls of tubed cloth at once, with different 

designs on each roll. One man could operate both presses and make the plate 

changes needed in a very short time, These presses were more flexible for 

this work than a Rotary press would have been, and they did not require a 

high-skilled pressman to operate them,.As these presses would make, 12,000 

impressions per hour of four designs each, averaging 18,000 cut bags of the 

various sizes, the capacity was sufficient to more than meet the schedules. 

Lock-stitch machines to sew the tubing were put into use. It was found 

that the bobbin ran out every 1^ minutes, which fact resulted in time-losing 

stopjs and starts. Mr. Breidenstein reqiusitioned Union Sj>ecial Chain Stitch 

Sewing Machines for this work, and when they arrived he rearranged all of the 

machinery fcr square-bsg ma.nufacturing. • 

The cloth was slit in the Cloth Room and placed on racks in back of the 

sewing machines, each size charge being placed in the rack for the machine 

set up to sew that particular charge. The rolls from the sewing-machines 

rewinders were placed in a rack located between the sewing machines and the 

printing presses. After being printed they were placed in a rack alongside 

the Artos cutter,, arranged according to the charge number. This machine would 

cut six rolls at one time. As the bags were cut and put into boxes, they 

i ^ 
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were moved into the Sewing Room and placed on a rack at the end of the rows 

of sewing machines assigned to finish these charges. This shortened the 

movement of all processed material to a minimum. At this time the schediiLes 

were reduced, and the department was order to reduce back logs and stocks 

of completed bags. The department, was also ordered to go on one shift, and 

one month later the plant was shut down. Consequently, there was no opportunity 

to show the savings and capabilities, of this development. 

The safety record of Bag Manufacturing Department was marred by one lost-

time accident in the last period of operations from July, 1944, to August, 1945. 

This acciaent happened on a printing press, Mr, Fred Comette was feeding a 

printing press on May 5, 1945, equipped with a standard safety guard. His hand 

was caught between the platen and the bed of the press, with the guard in 

position to push Iriis hand out. No explanation of how this could have happened 

was arrived at, and the only ex:planation that Mr. Gornette gave was that he 

"was not paying any attention," 

Throu^out most of this period, new installations of machinery were being 

placed in the Bag Manufacturing Building. The average age of operators was 

38 years J however, there were a few ladies working in the Sewing Room betv;een 

60 and 70 years of age. 

The department experienced a 16^ labor turnover, whereas the absentee 

rate averaged 11^. The large labor turnover was, presumably, due to the fact 

that most of the employees were recruited from towns several miles distant 

from the plant, and local housing facilities were inadequate. Most of the 

women were married and had no one to take care of their children. The "child" 

problem contributed to the absentee rate, and working three shifts seemed to 

make it very difficult for the regular employees. 
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In June, 1945, since the department was ordered to reduce.the scheduled 

production of bags by one half, 607 employees were terminated. At the 

beginning of July, the plant was ordered to go on a one-shift operation and, 

therefore, the force was again reduced by terminating 397 employees. On 

August 17, two days after V-J Day, the Bag Manufacturing Department was shut 

down and 276 employees wer« terminated, 16 being retained to check and count 

materials* These were terminated in September. 

Attached are charts and tabulations showing work accomplished by.the 

Bag Manufacturing Department. 
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BAG LOADING DEPARTMENT 

1, Introduction 

The function of the Bag Loading Department was to load, assemble,.and pack 

for shipment propelling charges for separate-loading and semifixed ammunition 

for various caliber artillery weapons. Propelling charges for separate-loading 

ammunition were prepared in a manner that permitted the propelling charge and 
a 

projectile to be separately loaded into the weapon. Propelling charges for 

semifixed ammunition were packed for shipment to Shell Loading plants to be 

placed into cartridge cases in order that the ammunition could be loaded 

into the cannon in one operation. The propelling charges could be adjusted 

for zone firing,. 

The conponent materials involved consisted of smokeless and black powder, 

increment bags, and thread. The operations involved in loading the various 

sizes and types of charges were closely related. 

Methods and equipment varied according to the various types of charges, , 

The charges ranged from the 75 M Howitzer Charge, containing slightly.less 

than one pound of powder, to the 16" Gun. Charge, containing over 800 pounds 

of powder, 

The characteristics of each lot of powder manufactured was found to vary 

with respect to ballistics; therefore, the exact amount used in each charge 

was determined for each lot of powder to be loaded. The size of the bags 

could be slightly increased or decreased in order to produce the desired 

muzzle velocity. 

The charge of powder was gauged so as to produce a given velocity of the 

projectile at the muzzle of the gun for a given range of projectile travel. 
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2i Types of Ammunition 

The three general types of amiunition in use by the military services 

during the war vnere as follows: separate-loading ammunition, semifixed 

ammunition, and fixed ammunition. 

The first and second tyj. es of ammunition were the types loaded at Bag 

Loading I'lants. The third type was loaded at Shell Loading and Assembly plants. 

a. Separate-loading Ammunition 

The propelling charge for separate-lo;.ding ammunition is an assembly 

of propellant powder and igniter charge in cloth bags to form zones or sections 

for use in weapons in which the projectile pro], elling charge and primer are 

not assembled into a unit before loading into the weapon. The projectile 

is first placed in the gun. Then the proi,ellant charge with the attached 

igniter is tl^^ced in rear of the {.rojectile with the igniter at the rear end 

of the charge, so that when the breech block is closed, the primer is adjacent 

to the igniter. 

Some charges of the separate-loading type are as follows: 155 A'lM Gun, 

Ml, 155 MIvJ How.-) M3, Green Bag; 8" How., VJhite Bag; 8" How., Ml, Green 

Bag; 8" Gun Mk, V.a;-3A2; 12" Gun, M1888 & '95; 155 How., M2, V^'hite Bag; 

and 10" Gun. 

b. Semifixed-Ammunition 

A semifixed round of ammunition is one in v/hich the cartridge case 

containing the powder charge is not crimped to the projectile as it is in 

the fixed round,' The powder charge is made up -af one or m-ore bags of powder, 

depending on the range to the target. Thus, the semifixed ropnd permits the 

powder charge desired to be inserted and the projectile reinserted at the gur\ 

position. Semifixed rounds are used in the 75 M Pack Howitzer; the 105 

Howitzer, M2, M2A1; and the 75 M. Gun, M1897 and M48 Projectile when using 

reduced charges. 
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c. Fixed Ammunition 

A fixed round of ammunition is one in which the bagged powder char^^e 

is placed directly into the cartridge case, and the projectile is inserted into 

the cartridge case and criJnped. This type of ammunition is loaded at Shell 

Loading plants, where the complete round is loaded and assembledi 

3. OrKanization 

a. Training of Key Personnel 

(l) Personnel Selected and Trained at Curtis Bay and Picatinny 

IfVith the outbreak of war in Europe in 1939 came the demand for 

the United States to manufacture ammunition. The Picatinny Arsenal in New 

Jersey and the Curtis Bay Loading Plant, Md., were the only two U. S, Army 

Loading plants available to the Government at that time. 

At Picatinny Arsenal the Government oi-erated a laboratory for 

the design and development of ammunition as well as plants for the manufacture 

of metal and exi;losives components of ammuniti.Tn and for loading propellent 

charges. The Loading Plant at Curtis Bay, located in one of the V.'arehouses 

already on the site, was of a temporary nature. 

A number of companies engaged in manufacturing commercial ammun­

ition and dynamite in this country were called upon by European countries 

at war to produce ammunition components for them. Among these companies 

were Hercules, du Pont, Atlas, and others, 

Hercules Powder Company received a contract on December 17, 1940, 
\ 

from the U; S. Government for the designing, the supervising^ the construction, 

and the operating of a Bag Loading Plant to be built near Radford, Virginia, 

Commercial plants had had no experience in the period since 

World War I in loading of propellant powder, Picatinny Arsenal was to be 

used as a guide in building the plant to be located at Dublin, Virginia. 

Trained personnel in such work existed only at the Government plants. 
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A Pers onnel Department wr.s opened in Pul- ski, Virginia, in the 

April of 1941, with Mr. A. R. Hance as personnel director. This department 

selected eight people for key positions at the plant, their job titles being 

superintendent of production, superintendent of bag loading, shift supervisor, 

supervisor of scales, line foreman, superintendent of bag manufacture, and 

chief inspector. Those named were Messrs. J. T. Sy.dnor, B, S. Owen, Paul 

Rice, F.-E. Chelf, J..M. Dougan, VJilliam D. Huddle, C, D. Baker, and Frank 

McGavock, In addition the Personnel Department in Wilmington selected' five 

persons for subsequent supervisory work. They were Messrs, 0. B. Case,.J. M, 

Sutcliffe, John Tosi, Frank Marvel, and Earner Peak, 

This group was interviewed by the assistant manager, iir. George 

Foulke, Jr,, at Maple Shade Inn in Pulaski on April 11, 1941, ̂ ond reported to 

the Wilmington Office on May 2, 1941, for a conference regarding,company 

policies and training. Three men were assigned to Curtis Broy and the remainder 

to Picatinny Arsenal, with lir, .0, B..Case as leader,. 

These men reported to Picatinny Arsenal on May 3,.1941, where 

they were shown the work in .general and given definite assignments for 

training under the direction of Mr. R. G. Stillwell,.the supervisor of bag 

manufacture and loading. Each trainee spent fifty ]>er cent of his time in 

observing the operation and the remainder in actual performance, Mr. L. E. 

Hazen, assistant to Mr,.Stillwell, checked the progress of the trainees, 

Mr, 0, B, Case scheduled the group to be trained for a period 

of two months on the different phases of work as follows: Messrs,.J. T. 

Sydnor, Paul Rice, and B, S. Owen in smokeless-powder propellant loading, 

black-powder screening and drying, and igniter loading; Mr.F.E, Chelf in 

scale maintenance and making scale check weights; Mr. J. M. Sutcliffe, chemist, 

in a brief course on explosives; Mr. J. M, Dougan in bag manufacturing; 
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Messrs. John Tosi end 'A'illiam D. Huddle in ins].ection; Mr. Frank Marvel in '% 

printing; and Mr. Lamer Peak in maintenance of sewing mechines. 

The first group was sent to Curtis Bay Loading Plant for the 

second month of training. Messrs. Baker and McGavock were-; transferred from. 

Curtis Boy to Picatinny Arsenal for their second month-of training. 

Hercules secured a second group of from 30 to 40 peo^'lo to be 

trained at Picatinny Arsenal for 2 to 4 weeks as line foreman, assistant line 

foreman, foreladies, and Igloo Bupervisors. . 

(2) Objectives in Propellant Loading Trrdning 

In training for propellant loading there v/ere three items which 

wore considered in the order named; (a) safety, (b) quality, and (c) pro­

duction. . 

(£1-) Sf.fety 

Correct safety clothing to be v/om. 

Eixplosives to bo handled according to safety rules. 

Personnel to be informed as to procedare on fire drills 

in case of fires, explosions, or blackouts. 

(b) Quality 

Produce ammunition that complied with Government 

specifications. . 

Select type and number of personnel needed to p.roduce 

qur.lity products according to producti;Tn schedule. 

Train personnel to produce quality v;ork. 

Check drawings and specificatio^ns for material rcquircm.cnts, 

(c) Production 

Check expenditure order for total number of each type of 

charges to be loaded. 

Chock time order for total number of days in vfhich this 

order miust be comploted. 
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% 'V^ Check cimount of order with number of working days to get \ -

the amount of production required each day to complete order 

as scheduled. 

Check essential materials according tc specification and 

quantity required to complete order. 

Check the lots and shipping schedule of pov/der required. 

Check for available personnel to produce daily production 

to meet the schedule. 

Check expenditure orders. 

Hercules received expenditure orders from the Ordnance 

Department, These orders listed the total number of charges to be loaded, 

date for production to begin on the order, shipping date after completion, 

size and type of charges, type of gun in viiich they were to be used, kind of 

powder, manufacturers of the powder lots to be used, total number of lots 

required, and the quantity of powder in each lot. 

Changes sometimes had to bo made in the orders. The Ordnance 

Department then sent an addendum-Bfhich listed the changes; it then became 

an official part of the order. 

Drawings and specifications were received for each order. 

They enumerated the terms of the contract and showed details of construction. 

The drawings showed the. dimensions cf the bags to be used 

for each charge; the manner in which the sev/ing should be done to make the 

designated charge the proper size; the order in which the charges wo.re to be 

assembled; the protector cap and the material of which it was to be made; 

the size of containers in which they wore to be packed; the manner in which 

they would be packed; the size of the date plate, shipping plate, data card, 

.and the data to be imprinted thereon. 
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(3) Training at Now River prior to Prcduction 

All trainees were withdrawn from Picatinny and Curtis Bay arsenals 
N'' 

to report to the New River Ordnance Plant on June 30, 1%1. Each man received 

a badge and proper identification from the Personnel Department. 

Prcd.uction had not begun on the Loading lines at that time. 

Arrangements were made by management for a large V/arehouse to be used in 

trainirig the first group of operators for the lines. 

This first i-equired the installation of loading equipment. Each 

traiiiee was assigned part of the installation according to the knowledge gained 

during his training period. This required apprc.ximatcly ten days. 

The group of trainees was then set up as an Operating Organization 

consisting of a superintendent of bag loading, a shift supervisor, a line 

foreman, an assistant line foreman, a supervisor of scale shop, a stock clerk, 

and operators. A week of training fdllov;cd, with this organization using inert 

. materials. By this method all foreman trainees becamt: familiar with the 

equipment and the use of inert materials. 

At this time the necessary adjustments were made to put the 

equipment in good running condition before the new operators were brought in 

for training. All training for powder loading was done in one end of the 

Vferehouso, which v;as set up similar to a regular line, virith powder hoppers, 

loading and sewing booths, an >isseirbly Room, a Packing Room, and a Scale 

Repair Shop. 

The company hired three hundred operators during a three-week 

period starting about July 20, 19A1.. These v;ero trained in this schr.ol until 

the first Loading Line was ready for operation, 

b. Personnel Organization 

The personnel of the Bag Loading Department v;as under the direction 

of the chief supervisor or superintendent of bag loo.ding. Reporting to him 

from the Production lines were the shift supervisors, line f;:remon, assistant 
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line foremen, store's foremen, process inspectcrs, nnrl operators^ from the 

Scale Department v.'ere the scale supervisors and the shift scale fcrernenj 

and from the Loading Line Office, the chief clerk and ether office personnel. 

The duties of the personnel were as follov/s: 

The chief supervisor or superintendent of bag loading was directly 

responsible to the management of the plant for maintaining expert coordination, 

co-oixiration, and unity of the Bo,g Loading Organization; for maintaining 

prodjiction schedules; and for bringing about a smooth relationship between 

the different units of the organization. This involved the direction of all 

phases of Production Operation, including the Central Line Office and all 

personnel under the supervisor's supe^vigiono It necessitated constant daily 

contact v/ith all phases of activity in order that all company policies and 

procedures be observed in the department. 

The shift supervisor kept constant check on all phases of operation 

during his shift and ccoporatod v/ith the other shifts in maintaining an 

unbroken flow of c:peration. He anticipated pcv/dcr lot changes and saw that 

quality production was maintained and that safety regulations were carried 

cut properly, A continuous' written log record was kept in the Field Office 

in conrE ction with all pertinent activities. He saw that producticn schedules 

on his shift were met, with necessary checking and handling of supervisory and 

operating personnel. He was olirectly responsible to the superintendent of 

bag loading. 

A line foreman had' complete charge of buildings and operations for 

one line. He saw that all equipment and buildings were in good working con­

dition, and that production schedules and quotas assigned tc^ • his line were 

met. He determined the m.anner and method of meeting the schedules, always 

emphasizing quality and safety in all operations. He roportod directly to 

the shift supervisor. 

•V- ' • ' 
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An assistant line foreinan or house foreman hod complete chorge y 

of the buildings assigned to him, He checked the building and equipment and ' 

observed and directed all phases of operations in his building. He was 

responsible for production schedules assigned to his building and saw that 

quality products were made and safety rules obeyed, A log record was madnt-'^ia.o ', 

with pertinent developments and points of operations recorded to coordinate 

the work of the three shifts. He was directly responsible to the line foreman-

The store's foreman was responsible for keeping the line informed 

as to essential material on hand and what would be needed to complete the 

lot under manufacture. Magazines were checked before and after each shift, 

and loading reports were compiled. He had to see that all charges, before 

release from the lines, were checked by Government inspectors. All incomdng 

materials were checked and inventories made at completion of lots. The store's 

foremen for all shifts had to work together and see tha.t Completed costs were 

assembled in one final report. 

The scale supervisor was responsible for the maintenance repair work 

on the lines. This involved the repair and upkeep of all scale equipment, 

sewing machines, puttee im ciiines, and other mechanisms common to the bag-

loading activities. He directed the maintenance mechanics of scales and sewing 

mfichines and the line maintenance mechanics who repaired all the other equipment 

on the lines. He saw that all supplies and parts were available at all times 

and that all mintenance v;ork met safety requirements. 

The shift foreman of scales, sewing-machine repair, or line maintenance 

saw that maintenance on the scales and sewing machines, cOS well as other line 

work, was conducted in an efficient manner. He directed and allocated the work and 

saw that a repair ma.n was on duty in each building in operoti.n on his shift, 

for the purpose of keeping equipment in good operating condition. He was directly 

responsible to the scale supervisor. 
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The Loading Line Office was under the direction of the superintendent 

of bag loading. Here the necessary production and personnel records were 

maintained^ Temlnations, transfers, rate increases, store orders, time reports, 

absence leaves, accident reports, shift schedules, loading reports, material 

reports, inventory reports, etc., were handled in this office. Here the 

new employees were received and assigned to the lines after having received 

a safety and production talk. A log book was maintained for the direction 

and coordination of production on the three shif ts. 

c. Organization Chart 

Organization charts will be found on the following pages: 

4. Summary of Operations 

a. S^^t-up 

The crew which was trained in the Warehouse with inert materials 

was assigned to actual powder loading at 6 P.M., September 24, 1941. Loading 

Line No. 4 was the first line to be put into operaticsi. After this date as 

soon as each Loading Line and Igniter Line was completed, it was immediately 

brought Into production. Four Loading lines and two Igniter lines were in 

operation by January 1, 1942. 

b. Bag Loading Operations 

(1) Bates Production Started and Types of Charges Loaded 

The Loading lines were constructed to load the following types 

of charges, the production of which began on dates listed: 

Line 4 - Production started September 24, 1941, in Building "A." 

The 105 Mil How., M2, M2A1 type of charge was loaded. The charge is classed as 

semifixed loading. 

Line 3 «- Production started in October, 1941, with the 105 MM 

How., M2, M2A1 being the first type charge loaded. The following types were 

loaded at later dates: loaded at later dates: 105 MM How., M2, A.T.; 8** How., M2, 

White Bag; 8" How., Ml, Green Bag; 105 MM How., M3; and 155 MM How., M3, Green Bag. 

.'x ' 
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Line 2 - Production started in November, 1941, with the 155 MM 

How,, M2, V/hite Bag being the first type of charge loaded. The following types 

were loaded at later dates: 155 M How,, M3, Green Bag; 105 M How,, 13 

A, T.; and 105 M How,, M3. 

Line 1 - Production started in January, 4^942, The 155 Gun, 

Ml was the first type charge loaded on this line. The following types were 

loaded at later dates: 8" Gun, MKVI; 10" Gun; and 12" Qun, 

(2) Types of Powder Loaded • , 

As previously stated, the function of this department W!?:s to 

prepare powder charges ready for insertion into the powder chambers of guns 

or into cartridge cases, depending on the type of gun in which the charge was 

to be used. This meant that two types of powders (smokeless and black) had to 

be loaded into bags; then the two types of loaded bags were combined into the 
.Jy 

completed powder charge* 

The propelling ch-arge to be bagged consisted of smokeless powder, 

whereas the igniting element for the charge consisted of black powder. Separate 

Loading Idnes existed for these two types of loading, 

(3) Determination of Bag Sizes 

Ebch lot-of smokeless powder, prior to receipt at the Loadirg 

Plant, had to be tested for the amount of powder required to give the desired 

muzzle velocity. Not only did this amount vary betv;een lots, but the bulk or 

volume of the powder between lots also varied. It was therefore necessary to 

determine for each lot of powder to be bagged the size of the bag to hold 

the proper charge of powder by weight and volume. 

Tests to determine this information wore made several lots in 

advance in order that the bags might bo prepared by the Bag fe-nufacturing 

Department in time for use by the Bag Lo-:.;:ling Department when the lines were 

ready to load the particular lots. Tests ware conducted in the following manner; 

'M-'' 
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1 Powder lots by number, in the order in which they were to be'V 

loaded, were furnished the Control Department by the War Department. " 

2 The supervisor of the Control Department contacted the 

superintendent of bag loading for the time and date at which he wished to make 

the test. The Bag Manufacturing Department kept a sufficient number of lots 

ahead in order not to delay the Loading Line Operations. 

2 Leading and Bag Manufacturing departments were 

furnished copies of eoqsenditure orders, giving the required weight of each 

charge (zone). From the given weight of each charge, the superintendent of 

bag manufacturing made up a trial set (required number per set) of bags for 

each powder lot that was to be tested. 

4 The superintendent of-bag loading ordered powder from the 

lots that were to be tested delivered to the Line Building where the test 

was to be conducted, 

^ Representatives from the Bag Manufacturing Department, Scale 

Shop, and Control Department met with the supejrintendent of bag loading, the 

shift supervisor, ana the line foreman in the building where the.test was to 

be made, 

6 The representative of the Scale Shop adjusted scales according 

to weight to be used. The scales were graduated to weight within 0.01 ounce, 

since each charge (zone) was v^eighed within 0.01 of an ounce. 

2 Two operators were selected to,assist in weighing, loading, 

and sewing the bags. Three bags were loaded for each zone on each lot tested. 

8 Ba.gs were inspected for looseness so as to allow for easy 

sewing. The loaded bags were then assembled in the usual manner by an assembly 

room operator. 

2 The assembled charges were checked for tightness and gauged 

for diameter and height. For example, the 155 MM Hov/itzer, 1I4A1 had to gauge 

for length-rrainimum of 19 inches with the maximum not to exceed 21 inches. 

The diameter was not to exceed the maximum of 5.8 inches. 
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The charges were then sent to the Packing R om where they 

were i^acked in the regular cont:.dners and air-tested and checked in the regular 
T' .. 

manner. 
•'1 

11 The loaded containers were then returned to the room in which 

the bag test was being conducted. 

The charges were then removed from the containers and rechecked 

for tightness, height, and diameter. 

The group conducting the bag test decideid from these checks 

whether the type (trial bags made) of bags used met all specifications. If 

the desired results we're obtained, the order for bags for lots tested was 

i-laced with the Bag Manufacturing Department according to the dimensions of 

the bags used in the test, 

(4) Processing a Powder Lot 

A new powder lot was started on the line in the f ;llowing manner: 

1 It was determined that the correct am^.'^unt of powder was on 

hand in the Powder Magazine in conformity with Job Order Specific-ti^:ns prior 

to the start of the Powder Lot Operation, 

2 Scales and weights were checked as .to size of charge to be . 

filled and check weighed as to the correct powder lot number, 

2 A check was made for availability of powder trucks and 

equipment for Line Operations. 

^ Personnel assignments were made in accordance with the best 

judgment of line supervision, 

2 Powder was transferred from Magazines to hoppers, 

6 Operators in the loading booths, checking lanes, and Assembly 

and Packing rooms performed duties as assigne::!; and charges were loaded, 

assembled, inspected, packed, and sealed for^ Government acceptance. 

7 all reports in regard to charges filled and packed on lots 

had to agree at all times with the Government inspector's check. Disagreements 
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•% X were settled by recounting of materials by the store's foremen and the v 

government men. ^ 

(5) Loading Methods - Smokeless Fovfder 

Four general methods were used at New River in loading smokeless 

powder into bags. They were as follows: 

(a) Loose Four Method. 

The loose pour method was the simplest and fastest method 

of loading powder. It was used with semifixed ammunition. The powder was poured 

into a tub on a table in the loading booth from a powder hopper which was 

supplied from the second floor through copper tubing. The operator used a 

volumetric cup in transferring the powder from the tub to the calibrated 

powder cup on the scale. The cup of powder was weighed and necessary changes 

were made. Ihe cup was passed to another operator who check-weighed the cu? 

and powder on another scale. If correct the powder was poured into the incre­

ment charge bag by means of a funnel. The opening of the bag was sewed by the 

next operator. It was then ready for inspection and packing. 

Detailed loading procedure follows: 

i05 MM Howitzer Loading 

The steps in loading the charge for a 105 MM Howitzer, 

M2, M2A1 were as follows: 

1 The powder was supplied to Service Magazines from Igloos 

by motor trucks, 

2 The powder cans were removed from Magazines to Fowder 

Service Halls on the second floor of the Loading Line where the powder was 

dumped into hoppers as needed. The hoppers supp^lied tubs in the loading booths. 

2 A weigher in the loading booth filled the weigh cup with 

powder, placed it on the scale, and brought it to the desired weight of charge. 

^ A check weigher rechecked the weight of powder and poured 

it into bag through a funnel. 

AiitTifiritv ^NJy/^OO/ 
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^ A sewing machine operator sewed the opening in the bag 

' if-! . , • • • 

and then placed the charges in the transfer chute. 

6 The charges were removed from the transfer chute and 

inspected. They then were transferred to the Assembly Room. 

2 The charges were then stacked on trays in order of the 

increment charges,, with Charges 2, 3, U, 5, 6, and 7 on top of the base chai.ge 

- with large numbers, up. These trays were distributed to th(3 assembly tablob. 

8 The charges were assembled with a needle and silk thread 

according to specifications. Then they were transferred to the process scale 

inspector. 

2 charges were checked for total weight and proper 

sequence and were then sent to the Packing Room through transfer chutes. 

10 The waterproof bags were placed in containers, with the top 

end down over the top edge of the container, 

11 The container was weighed before packing. 

12 The container was placed in front of the transfer chute, 

and as the charges were removed, they were f)laced in rows in the container. 

13 The waterproof bag was twisted together at the top and 

tied with hemp tvdnev 

14 The top was placed on a container, fastened with a hoop, 

and Sealed with a lead seal. 

1$ The container was weighed to check for the correct number 

of charges^ 

16 The sealed loaded containers were placed on a truck and 

carried to the Service Magazines, where they were stacked to await shipping 

orders. 

A total of fifity-five operators were required for a single 

operation in one building on the 105 M Howitzer,M2, M2A1. The operators were 

' "li;tjifiW'yvwfc-'-A-

DECLASSIFIED 

j Date \ 



REPRODUCED AT THE NATION^-ARC'W^^ 

6ts 
organized as follows; 

Incoming Powder Men - 2 
Sewing Machine Operators - 8 
Upstairs Powder Men - 2 
Outgoing Powder Msn ~ 2 
Packing Operators - 2 
Check Y/eighers - 8 

Process Inspectors St Service Operators 
Service Operators for Assembly Room 
VJeighers 
Assemblers 
Janitor 

'/P 

- 8 . 
- 2 
~ 8 
- 12 
- 1 

The building was under the supervision of 3 house foremen, 1 area 

foreman, and 1 line foreman, 

Tho personnel of the buildings for other types of charges was 

organized in a similar manner, . 

155 MM Howitzer 

The 155 MM Howitzer, Mi+Al, Charge (separate loading) was also 

loaded by the Loose Pour Method, 

The steps in loading this charge were as follows: 

1 Powder was brought to the Service Magazine by motor truck. 

The powder, cans were taken to the second floor of the Operating Building on 
» 

a service truck, 

2 Powder was dunped into hoppers as needed. The hoppers supplied 

the tubs in the loading booths, 
« 

^ A weigher in the loading booth filled tho weigh cup with powder 

and brcui^t it to the desired weight of charge, 

^ A check weigher checked for properly loaded igniters; rechecked 

the weight of the powder; and, if correct, poured it into the bag through a 

funnel, 

^ A sewing machine operator sewed the opening in the bag, checked 

tho work, and placed tho charges in transfer chutes, 

(The above procedure applied to all five individual charges that 

were assembled to make the complete 155 MM Howitzer, liAAl, Vlhite Bag Charge, 

The weight of the individual charges ranged from approximately 1 to A pounds; 

and of the con^jleted charge, around ISg pounds. 
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6 Charges were removed from the transfer chutes to the Service^ 

Hall, where they were inspected before being moved to the Assembly Room. '' i.,. 

2 Charges were distributed in the Assembly Room to the 

assembly table, where they were placed in numerical order in front of each 

assembler, starting with Base Charge No. 3. through Charge No. 7. Base charges 

were placed with the igniter down and large numbers up and stacked with Charges 

4, 5, 6, and 7 on top of the base in numerical ascending order — with the 

large number up. 

8 Each pair of opposite typing straps were tied on top of 

the assembly with a double twist; the charge was rolled; and the straps were 

tightened and tied into a hard knot so that the charge was bound securely. 

2 charge was passed through the diameter and length gauge 

and weighed on the process scale for the correct wei.ght of the complete charge. 

10 A felt pad was placed in a paper sleeve in the protector 

cap, which fitted over the igniter on the base end of the charge, and was 

tied securely with a bow knot. 

11 Charges were placed in the transfer chutes, which lead to 

the Packing Room. 

12 Tops were removed from the tn.3 containers; paper linings 

were inserted, with an overlap of at least 4"; and fiber-board discs were 

inserted in the bottom of containers. 

13 Charges with igniters down were placed into containers. 

14 Sufficient number of wooden blocks and fibre fillers were 

added to take up excess space and to hold the charge firmly in place. One 

wooden filler with a groove was placed on top with the groove up* 

15 The top was placed and tightened securely by hand and thai 

given a i to a ̂  turn with a wrench. 

16 After a check was made for a washer, the air test plug was 

inserted and tightened, and a maximum amount of three lbs. of, air was inserted. 
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• 12 After a one-minute interval, an air check was made to 

determine whether there were container leaks. 

18 The air valve was removed; another check for a washer w-s 

made; and a grajiiited brass plug was inserted and tightened. 

19 Containers were sealed with a lead seal and put on a 

. truck for the outgoing Service Magazine. 

20 Containers were properly stenciled - indicating charge, 

powder lot, date, etc,' 

21 Loaded containers wore stacked in the Service Magazine to 

await shipment orders, 

(b) Loose Tour and Laced Method 

The bags were filled according to the Loose ?our Method. 

The increment charges were then laced to reduce the diameter of the charge. 

The lacing was done with non-ferrous needles with a specified thread through 

corded seams provided for that purpose. The lacing at first was not very 

tight, but the bag was rolled and the lacing tightened until the charge was 

of the necessary diameter. The charge was then gauged and check'-weighed. 

If it was satisfactory, the igniter protector caps were attached. Final 

inspection and packing were the next steps. 

(c) Loose Pour and Wrapped Method 

The bags were filled according to the previously described 

method. The increment charge was placed in a canvas cr ir a c-^nr'tictd.ve-rubber 

cradle provided with rollers, A puttee tape extended from a roll fixed ahcv; 

the wrapping machine, with the end of the tape placed between the increment 

charge and the cradle. The rolls were tightened and the wrapping was begun. 

The tape was fed automatically and wrapped around the increment in much the 

same manner that a bandage is wrapped around an arm or leg or that a soldier 

wraps puttees around his legs. The tape was cut to leave an extra end, which 

was half the length of the increment charge. This was pulled back under the 

: .-p.'- •; y • 
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puttee wrapping with a tool made of spring steel with an eye in the end. 

This tool was approximately wide and of sufficient length to slide under 

the wrapping. 

(d) Stacked Charge Method 

The stacked type of, loading resulted from the need to reduce 

the diameter and length of the charge for large caliber guns, such as the 

10", 12", 14", and 16" guns. The powder grains were stacked vertically 

end-on-end inside the bag by the following methods: 

There was a special table with a round hole with a diameter 

to match the diameter of the charge. It had a flat piece of brass that closed 

the hole by fitting closely to the table from underneath. It was known as a 

slide gate. Directly under the hole in the table was a screw attachment on 

which was set a cylinder with a false bottom, which coifLd be raised and lowered 

as needed. There was a rack with holes resembling those of a honeytJomb, It 

was the same height as the powder grains and was called the stacking tray. 

A cylinder of spring brass was made to meet the maximum 

heij^t that a charge might be and still meet Government specifications. The 

cylinder was to be cut its full length, with holes drilled on each side of 

the split and with sufficient overlap to make the cylinder adjustable. This 

would permit loading charges of different diameter for the same calibre gun. 

The following was the method used to adjust the cylinder 

to the correct diameter: 

1 Weighed out the fiill- amount of the complete charge and 

calculated the number of grains of powder in it (by weiring and counting 

grains in one pound to use as a guide). 

2 Measured grains of powder to determine the average length 

of each. Divided the length of the grain into the maximum length of charge. 

This determined the number of layers of powder necessary for the required 

length of the charge. 

% Aiithr»ritvyt7i^^'^<0b/ | 
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2 Adjusted the cylinder to the proper diameter by dividing the-. •'v 

number of layers to be used into the number of grains in the complete charge. 

Then placed these grains end-on-end, making a circle. 

ii G&ve these dimensions to the superintendent of bag 

manufacture for a sample bag to be made in order to make trial loading. 

Detailed Loading Procedure 

1 The powder was received from the hopper from the second 

floor on to the top of the table. 

2 Grains of powder were placed into holes in the stacking 

tray. All holes in the stacking tray were plugged except the ones necessary 

to make the correct number for the desired diameter. 

2 Removed stacking tray from powder, leaving powder in an 

upright position. 

Brought all of the grains close together to form a circle 

with a leather strap of width equal to the length of the grains of powder 

and of sufficient length for this purpose. 

2 Slid circle of powder, while leather strap was around it, 

over into the hole in the table onto the slide gate; then removed leather 

strap. 

6 Pulled slide gate back, by means of hand lever,, dropping 

the powder grains onto the false bottom of the cylinder in an upright position. 

2 Closed slide gate, ready for next layer. 

8 Lowered the false bottom of the cylinder with powder, by 

means of the screw attachment, just enough for another layer. 

2 Repeated beginning with Step No. 2 through Step No. 8 until 

required number of layers had been put into the cylinder to give the desired 

weight, length, and diameter as required by the expenditure order. 

10 Removed cylinder with powder from the stacking table snd 

placed it on a small table in an upright position. 

.'..fc.;. 
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21 Took the bag and pulled it over the outside of cylinder 

until the bottom of bag fitted snugly over top of cylinder, 

12 Then turned cylinder over, placing the end with the bag 

on the table. 

13 Removed cylinder from the bag by holding the bottom of the 

cylinder and lifting straight upward. This permitted the powder to remain in 

the bag in layers, standing end-on-end. 

14 Placed the bag on scale and checked for correct weight. It 

had to be handled carefully to avoid upsetting the layers of powder grains. 

15 Folded the top of the bag and closed the opening with silk 

lacing twine of required strength. The bag had eyelets on each edge of the 

opening. 

16 There were two flaps the full length of the charge that 

had to be laced :n order to give proper tightness to hold the grains of 

powder in place. This also governed the diameter of the chrrge. The lacing 

could not be pulled too tight at first or it would not remain straight and neat. 

17 The charge was then gauged for proper length and diameter. 
i 

Facld.ng of Stacked Charges 

. 1 Metal containers were thoroughly cleaned of rust both 

inside and out. If necessary, they were painted both inside and out. 

2 Containers were properly stenciled according to specifi­

cations. 

2 Chestnut boards were placed in bottoms of containers. 

4 Containers were lined with waterproof liners, overlapping 

approximately six inches. 

2 Brass funnels were placed in containers over paper liners 

in order to keep the liner in place while the-charge was being inserted. 

6 The igniter pad was tied to the end of the charge by straps 

provided for this purpose. 
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2 Flaced protector caps over the end of change to which the • 

igniter pad was tied to protect the iigniter from jsr,. The knot was tied 

securely. 

8 Inserted charge into the container through funnel. 

2 Reflioved funnel. 

10 Flaced a chestnut board disc over the top of the charge; 

then filled the remainder of space with dry wooden blocks. 

11 Checked for rubber gasket in correct place. Then placed the 

top on the container and saw that the spider prongs were securely in place. 

12 Tightened top hand tight. Then gave top ̂ "-to-^ turn with 

a wrench, 

13 Removed brass plug from top and inserted air plug. Then 

inserted from 3-to-5 pounds of air into containers, according to the amount 

shown in specifications; the container was under pressure for the time speci­

fied. 

14 Removed air plug, and if container had not leaked, placed 

a mixture of graphite and grease on the threads of the brass plug and screwed 

it into the hole after inserting a small leather washer to make container 

air tight. 

15 Flaced lead seal on top of container according to specifi­

cation. This was sealed by means of a Government sealer. 

The charges were now ready for shipment, 

(6) Powder Lot Changes - Smokeless Powder 

Prior to the completion of a lot which was in process, line 

foremen anticipated the exact use of-bags on hand by comparing the number of 

bags with the amount of powder remaining unloaded. This was determined by 

checking the powder remaining in the hoppers and adding to this the amount 

of powder in unassembled charges. This total weight was divided by weight of a 

complete charge to determine the number of different zones needed to complete 
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the lot. Inventory was now made of unfilled increment bags,and re-run was X. 

placed with the Sewing Room if necessary. This check was made in sufficient -
X' 

time to avoid stoppage of operations. 

Details of the Powder. Lot Change Procedure were as follows; 

1 The shift supervisor wovild learn from the control record 

of charges manufactured approximately when the lot would be completed. If 

the change was perdicted duiun,? either of the night shifts, the day shift 

would make a general check of powder and materials and place orders for bags, 

etc. Ample time was given for bag completion. 

2 VJhen it was time for the check to be made, the line 

foremen were contacted to instruct powder men to dump small quantities of 

powder in the hopper thirty minutes in advance. This nrnde it easier to me.asure 

the powder wl:iich piled up in the hoppers. 

3 Stock foremen were instructed to make actual physical 

count of all material, issued or unissued, on the jine. 

Assembly men counted all unassembled zones. House foremen 

expedited this check by detailing extra men to clean Assembly and Packing 

rooms of charges prior to the check, Vvlien the count had been made, the number 

of increments for each zone was recorded and all increments coming through 

chutes were added until the lot was finished. 

5 Government inspectors were asked to count the remaining 

data tags and identification plates in order for the two to compare in the 

final check. 

6 Line foremen with two powder men would measure the powder 

in tubs and containers in the following order: Loading booths; Elevator Room; 

Hopper Room; Rest •House; and Incoming Ivlagazine. Containers were checked as 

follows: 

Carpenter - 28" deep 5 lbs. per inch 
Navy - 25" deep 5 lbs. per inch 
Copper Tubs - 14" deep 10 lbs. per inch 
Copper Tubs - 7" deep 10 lbs, per inch 
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Before arrivinq; at a final fiq:Tire, the supervisor bad to 

concur with the magazine foreman that all powder of that lot was in the Line 

Magazine, 

2 ^ computation was made of the inventory figures, and an 

order was placed with the Bag Manufacturing Department for bags neeaed to 

complete a lot, allowing a few extra bags for rejects, 

8 Ihe time of the powder lot change was estimated,and the 

following were notified of the time and new powder lot: Scale, Bag Manufactur­

ing, Printing, Magazine Area, senior Government inspector, and Hercules 

inspector, 

2 a lot was finished, all extra material was returned 

to the Warehousei, Tubs were wiped, hopper stoppers pulled, and booths were 

cleaned, 

10 Magazine /irea foremen were notified to relieve the Line 

Magazine of packed charges and empty powder cans. Attention was then given 

to obtaining material for the new lot, 

(7) Process Inspection 

During Loading Operations, it was necessary for bogs to be 

inspected for proper seams with no loose ends and for proper mrrkings that 

were clearly showing on the bags. 

In general, the following factors were considered in Bag 

Loading Inspection: 

1 Saw that.there was no improper stitching,. 

2 Made sure that the stitching was not more than from the 

edge of the cloth and not less than i", with a tolerance of 1/8". 

2 ̂̂ ade sure that the zone and lot numbers were not obscured 

by holes in the cloth. 

^ Made sure that the printing was readable, 

^ Saw that the seams over the powder holes were closed 

properly. 
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6 Noted any defects in weaving. 

2 Gauged bag for maximum and minimum, length and diameter. 

B Containers were checked for packing to determine that no 

damage or fault existed whereby air or moisture could come in contact with 

the powder. 

2 Saw that end plates were properly stencilled for correct 

lot. 

10 jiluminum identification plates were checked for correct lot 

number and,, ballistic data. 

11 Finally, checked package for proper packing and absence of 

aay loose play that would cause package to become damaged in transit. 

Process inspectors were on the lines and inspected the 

material as it was assembled and packed. 

After the charges were loaded and assembled, they were gauged 

in diameter and length to insure the final dimensions to be vathin the limits 

prescribed in the specifications. On account of the human error involved in 

weighing powder for the charges, each charge was check-weighed by an inde­

pendent operator. Igniter charges were often measured by volumetric weighing, 

and to insure the accuracy of the weights of these charges, every tenth 

charge was check-weighed on an analytical balance or its equivalent, 

c. Loading Igniter Char.ges 

(l) Black Powder 

Propellant charges of all types required an igniter charge of • 

black powder to be sewed to the base end of the charge. This black powder 

he.d to be of a certain chemical composition, grain size, and moisture content 

to meet Government specifications. 

Black powder is of two general compositionsj namely, that composed 

of potassium nitrate, charcoal, and sulphur and that composed of sodium nitrate, 

charcoal, and sulphur. The potassium nitrate composition was used in all 

military powders except in the igniters for saluting ammunition. 

Authoritv_/l 
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Black powder is hygroscopic and required drying before use as"^^^'v 

igniters unless the moisture content was five tenths of one per ceht or less. . 

If drying was required, the powder was first screened to secure sizes required 

by the sp-ecifications. It was then placed on trays, vjith twenty-five p-ounds 

on each tray. The trays were all copper with a fine copper-wire bottom. The 

trays were then placed in an enclosed cabinet in the Fowder Room, where air, 

at a temperature of 150 degrees Fahrenheit, was circulated from 4-to-6 hours 

to bring the moisture down to the requirements of the specifications. 

The grades of black powder are classified according to the 

size of grains that will pass through wire screens of a designated number 

of meshes per inch. The following table from Specificati-^ns 50-14-lB of June 

12, 1934, shows the various sizes as screened; 

Grade Size No. Passer Screen Duster Screen Production Per 8 Hours 

A 1 4 8 2400-lbs. 
A 3 12 16 2400 lbs, 
A 4 16 40 1500 lbs. 
A 5 40 100 1500 lbs. 
A 6 100 140 1500 lbs. 

Grade A1 Powder is that which will pass through a U, S. Standard Number 

4 Screen but will remain on a Number 8 Screen. 

Grade A1 F-owder is prescribed for igniters used in the 155 F® Howitzers, 

155 M Guns, and 8-inch to include l6-inch guns. 

Since black powder is very sensitive to jars and friction, great 

care must be exercised at.all times in its handling. A large red figure "4" 

was painted on the outside of all Operating buildings rmd Service Magazines 

where black pvowder was handled to designate the presence of a d<angerous 

explosive. 

(2) Buildjng Facilities 

Each Operating Building was composed of individual rooms with 

one operator in each. They were kn./wn -as Hopper r-joms. Loading r roms 

i BVOMSARA Date i 



REPRODUCED AT THE A/6^ 

(volumetric machine), Sewing Machine rooms, and Inspection and Packing rooms. 

Safety transfer chutes i.«»d from each room. This was a safety precaution for 

the operators. 

The Service Magazines were located at distances from the 

Operating buildings according to the "Distance Table" in the Ordnanoe Safety 

Manual. The distances were those required for the maximum amount of j;.owder 

to be on hand at one time. 
t I 

(3) Loading Procedure 

Black powder was transferred from the Magazine to a Rest House, 

which was usually located a^..proximately halfway between the Service Magazines 

and the Operating buildings, in small quantities of 1 to 2 cans (25-lb. cans) 

per trip. 

The lid of the powder container was loosened with a wrench and 

removed by hando Cans were then carried to the Hopper rooms and dumped into 

hoppers, the powder traveling by gravity through a copper tube into a vol­

umetric raacMne in the Loading Room. 

The volumetric machine could be adjusted to lond igniters of 

different sizes and types, the volume varying according to the type of gun 

in which the igniter would be used. The setting of the volumetric machine 

was always checked by emptying the full charge into a weigh cup and by weighing 

the charge on the scale to see that the setting wdu!b volume the required weight 

of powder, as called for in the specifications. Vflien the machines were 

correctly set, the operators loaded igniter bags volumetrically and check-

wei^ed every tenth charge. The purpose in check-weighing every tenth charge 

was to keep the volumetric machine set correctly for accurate loading. 

Several things had to be considered by the volumetric machine 

operators in order to get uniform resiilts. The speed with which the handle was 

moved was most important. Instruments could not be struck too hard with the 

handle; smooth movements produced the best results. 

Authority_j 
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The two methods of loading the measured powder into igniter . 

bags (pads) were pour loading and blow loading. 

In pour loading, a funnel was attached to the outlet of the 

volumetric machine; the igniter bag was placed on the funnel; and the blao'< 

powder was then dropped from the machine into the bag. 

The Blow Loading Method was used only in loading quilted 

igniter bags (pads) and charges carrying two igniter pads with a core thrc;.v-;h 

the center of the charge leading from one igniter pad on one end of the base 

charge to the igniter pad on the.other end. A copper tube with an air 

attachment fitted into the quilted igniter pad and core. 

The powder was blown through this tube into the igniter pad 

and core with air pressure of about fifteen po^jids. 

After loading, the igniter bags were j-iassed into a Sewing Room 

through a safety chute, where another operator sewed up the opening. The 

openings in the igniter bags were kept closed by clamps while they were 

being transferred from the Loading Room to the Sewing Room. The clamps were 

removed before the openings were closed by the sewing machine operators. 

Fhosphorbronze needles were used, and each bag was double-stitched to prevent 

any powder from leaking. 

The bags were then inspected for workmanship and weight. Igniter 

charges weighing less than 8 ounces were allowed a tolerance of plus or minus 

0.10 ounces. If they contained over 8 ounces, a tolerance of plus or minus 

0.20 ounces was allowed. Bags were then pecked into boxes or containers and 

made air tight. They were.then ready for transfer to the Smokeless Loading 

lines for final assembly with the smokeless-powder charges, 

d. Scale Shop 

The Scale Shop was maintained for the purpose of repairing scales, 

sewing machines, and other line equipment; and for building check weights 

and weight cups. 
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Oa, 

The work of the Scale Shop was as follows: 

(1) Received and handled Job Orders; stated size of charge to be 

loaded, with correct weight of each charge^ 

(2) Checked Job Orders against Expenditure Orders for accuracy, 

(3) Shop mechanics built check weights for each zone of the charge 

in the following manner; 

(a) Brass stock of desired length was cut on a screw cutting 

lathe of 9" swing and 4~l/2 ft, base,. 

(b) A hole was bored in one end that was deep enough to add 

lead shot to bring the check weight to within ten grains 

of desired weight, 

(c) Lot number, zone number, and weight were stamped on the 

brass cap which was soldered onto weight,. 

(d) Vfeights were then checked on master scale to 1/1750 of 1 

ounce, and any difference was corrected with a piece of 

emery cloth. 

(e) The Government inspector verified each weight,. Each weight 

was approved before being assigned to the lines for Iqadirg; 

(4) Vflien the let was convicted, all check weights were picked up 

and brought back to the Scale Shop, at which time immediate 

removal was made of the lot number and weight figures,. This 

prevented mix-up of lot numbers or weights,. 

(5) Scales of different size and type were prepared for the 

various lines according to the different types of charges 

loaded on that line. Scales were returned to the Shop for 

repair. They were repaired in the following manner: 

(a) The front platter, case from scale base, and the front 

and rear outriders were removed, 

(b) The dash pot plunger from the scale lever was disengaged. 
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(c) The lower end of the flex spring was loosened and pushed 

back, and the abutment plates were removed from the center 

yoke. 

(d) "Rie lever was lifted out of a gate bearing, and the pivots 

were checked for rough edges or- chipped places. 

(e) The pivot alignment was checked, and pivots were honed 

to a razor edge with fine stone. 

(f) The bearings were checked for cracks and alignment. 

(g) The dash pot was cheeked, cleaned, and refilled with new 

oil. 

(h) After thoro\igh checking and cleaning was completed, the 

scale was ready for re-assembly. The lever was replaced 

and the flex spring and the dash pot plunger rehooked. 

The abutment plate in the center yoke, the front and rear 

riders, and the front platter were then replaced in order 

named. Flex springs were set to the desired tension 

according to the sensitivity of the scale. Then with 

weights, the scale was chedced to its (aipaeity. If checks 

were accurate, the front platter was removed and the ease 

replaced. Then the front platter was again replaced. 

(!) A final check was made and if correct, the scale was 

put in stock until needed on the line. 

(6) Aluminum or copper cups were calibrated and stamped according 

to the size charge to be weighed. This was necesseiry because 

of the use of a Shadowgraph Zero Reading Scale, since the 

weight had been built up inside to represent the weight of 

the cup against the cup content weight, thereby affording 

the correct weighing of the charge. 

(7) Sewing machines were repaired and adjusted by experienced 
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meahanics. All parts were purchased from manufacturing ; 

companies. All of the sevdng machines were made by the- Singer 

Sewing Machine Ccmpany. They were special machines made for 

e:xplosive work. The New River Flant mechanics added improve­

ments to the machines, such as individual bobbin winders a;ad 

special thread cutters. 

The New River scale mechanics added the following improvements 

to the scales, which improvements were adopted for use by 

other plants: 

(a) Extra mirrors added to the scales for the use of operators 

who must sit as they weigh. 

(b) Eixtra openings made in the scale case which allowed light 

bulbs to be changed without removing scale cases. 

The Scale Shop used the following equipment: power buffer, 

drill press, emery wheel, vise, blow torch, acetylene torch, 

set of metal number and letter stencils, complete set of 

small hand tools, carborundum finishing stones, complete set 

of lathe tools, and. set of drill press tools. 

5• Safety Precautions 

a, Equipment, Clothing, and Practices 

All equipment in the Powder lines was grounded to drain static elect­

ricity. All of the floors in the Black Powder and Smokeless Powder buildings 

were made of hubbelite, which carried the static electricity from operators 

to a ground wire. Safety shoes were made of conductive materials for this 

purpose. 

The rooms in the Explosive buildings were separated with explosive 

or fireproof walls which were 10 to 12 inches thick and made of steel 

reinforced concrete. . 

Tables, transfer chutes, sewing-machine needles, and all pieces of 

7^ 
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4 if" 
equipment were made from non-sparkling metals. Bronze, brass, copper, and 

aluminum were the non-^ferrous materials which will not produce sparks. 

Fireproof safety coveralls were worn by all operators in the Powder 

buildings. Operators working in black powder during Screening, Drying, and 

Igniter Loading were required to wear safety clothing, the change being made 

in the regular Change Houses, On these lines the rooms were washed and scoured 

at the close of the shift to eliminate collection of powder dust. 

In each room instructions were posted,,showing the number of operators 

and transients permitted at any one time. The limit was set according to the 

type of room and the type and amount of powder which was present at any one 

time. This referred to the maximum amount of powder which allowed operation 

to proceed efficiently without unnecessary exposure. 

Standard rules for safety procedure were stressed at all times,. 

A certain number of operators from each building were periodically selected 

to be present at safety meetings. These meetings were conducted expressly for 

the purpose of acquainting the operators with the.plants'interest in safety, 

and of stimulating their desire to participate, to the extent that they 

were able, in making useful and practical sug.gestions in that part of the 

work in which they were most familiar. The employees participating in these 

weekly meetings included those from the Scale Division, Warehouse Section. Bag 

Loading lines, and Igloo Area, as well as the powder truck drivers. 

As a measure of safety and cleanliness, janitors: were stationed "T. 

all lines of this department. They were responsible for. maintaining neat 

appearance of toilets. Canteens, and anterooms on the lines, being directly 

responsible to the explosive foremen. They were required to keep close watch 

on general appearances of the buildin.gs, including all fixtures, floors, 

tables, desks, benches, etc,, and would at no time permit the piling up of 

loose scrap or waste vdthin the buildings. 
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.07 was allowed for the complete charge of a 105 MM Hovdtzer, with a plus or 

minus .01 allowed for each zone. The tolerance varied for each type of charge 

and was set by the Ordnance Department* 

7. New River Stops Production 

On May 2U, 1943« in accordance with instructions from the Ordnance Departr-

ment and confirmed in writing as of that date, which formal confirmation was 
s 

embodied in Supplement No. 6, dated January 25, 19A4, the Bag Loading Operations 

ceased, and action was started immediately to put the Production Units of the 

plant in standby ccaidition. The Storage Magazines were operated from May 25, 

19434 September 19, 1943^ as an Ammunition Storage Depot. 

During the period from May 25, 19A3, to September 18, 1943, inclusive, 

several hundred employees remained on the New Riwr payroll putting the 

Production Units of the plant in standby condition* 

HVhen production ceased at New River, some of the Hercules key men were 

reassigned as follows: 

To Port Ewen, N. I. (U): Messrs. John GcLover, Charles Seadek, Arthur \ • • • 
Scheff, Hunter Hunkle, P. C. Furbeck, James W. Dugan, A. J. P* Seitz, C. D, 

Baker, W. J. Jbyner, John F. Schappel, and J* J* Tossi. 

To Radford Ordnance Works (4)» Messrs. J. T. Sydnor, N. H. Hurd, E. V. 

Kienney, and Jay Harned. 

Prior to production stoppage, the War Manpower Commission had notified * 

Holston Ordnance Works, Kingsport, Tennessee; Triumph £bq)losives Company, 

ELkton, Maryland; du Pont Works, Richmond, Virginia; and the Celanese Plant, 

Narrows, Virginia, of the experienced workers that would be released. Repre­

sentatives of these companies came to interview employees. The employees were 

given opportunity to accept jobs without loss of time. A nvmber accepted 

employment. 

Effective at 12:01 A. M. September 19, 1943, the status of the New River 

Ordnance Plant operating as an independent plant was changed to make it a unit 
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of the Radford Ordnance Works under.Contract W-ORD-462, ' . 

8« Production and Personnel Statistics to May 25, 1943 

Monthly production and personnel statistics, from the date that production 

started in September, 1941, through the date that piroduction ceased on May 

24, 1943, will be found at the end of this chapter, 

9, Work during; Standby Period 

The Operating Force thoroughly cleaned all Loading Line buildings after . 

production had been discontinued. This work was c-jmpleted within a few days 

after the shutdown order was received, and all employees of the Bag Loading 

Department were terminated or transferred to other Hercules plants. 

The Maintenance Department retained a sufficient number of men to check, 

clean, and grease equipment; and to place it in a standby condition. Approx­

imately thirty days- after this v/ork had started, additional orders came to 

remTive and crate all equipment. It was shipped to other Ordnance plants in 

various states. This included hospital, cafeteria, and all production equipment 

except enough mai ntenance material to keep trucks and the Magazine Area in 

operating condition. 

The Magazine Area continued to store surplus powder that was shipped from 

other plants and reshipped powder as orders were received. This work continued 

under the New River Ordnance Plant Management until September 19, 1943. At 

that time the records were closed, and the Magazine Area, went under the direction 

of Radford Ordnance Works. 

10. Trenah-mortar Increment Packaging 

a. Introduction 

Propellant powder for trench mortars was produced in the form of 

increments. Each increment consisted .if a number of sheets of rolled p.owder 

sewed together in the form of a small book. Increments were assembled onto the 

base or fins of the trench-m-rtar shell bef :re the shell was shipped to the 
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fighting front. Shells were shipped in cardboard containers impregnated with' 

asphalt, and, as a result, were partially protected from the elements. However, 

on long storage in the South Pacific Area, there was considerable moisture 

vapor transfer through the cardboard container, with the result that the 

propellent powder absorbed appreciable amounts of moisture; consequently, 

the performance of the ammunition was adversely affected. After the ammunition 

was received at the fighting point, it was removed from the cardboard con­

tainers and stacked conveniently around the mortar in which it was to be fired. 

In this form the powder was completely exposed to the elements, and in case 

of rain or snow, it would become very wet. This caused considerable difficulty 

on both the South Pacific and European fronts. 

The Ordnance Department investigated means of protecting the propellent 

charge fr'om the elements by inclosing each powder increment in a moisture-proof 

bag. Various packaging materials were tried but none were entirely successful. 

The best material found by the Ordnance Department was Saran-coated Cellophane. 

This was developed and produced by the Sylvani^ Industrial Company solely for 

use in packaging trench-mortar increments. The Ordnance Department investigated 

sources of bags made of this cellophane as well as means of sealing the bags 

after insertion of the trench-mortar increment. Thq/ recommended that bags 

manufactured by the Ivers-Lee Company of Newark, New Jersey, be used and that 

"Wrapade" crimpers be used for sealing the bags. 

At this point the packaging problem was turned over to .Hercules Powder 

Company with a contract for the installation of necessary equipment for pack­

aging AOOjOOO increments daily. Hercules Engineering departments at Wilmington 

and Radford, together with the Operating Department, investigated the problem. 

Safety considerations made some changes in the "Wrapade"'Crimper necessary. 

Other changes were authorized because of the inability to obtain certain parts 

for these crimpers. No suitable location was available at the Ptadford Plant 

for this operation, but the Loading buildings at New River Ordnance Plant 
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seemed fairly well adapted, and as New River was not operating at the time, "V ,, 

Line 4 was selected and converted to increment packaging. Equipment was instaUec- ' "; • 

in Loading Buildings "A" and "B" for the Packaging Operation. The Igniter 

Magazines were used for packing. The middle Magazine was converted to a Powder-

conditioning Building by the installation of air-conditioning equipnent. Since 

conditioning of the powder was not found to be necessary, this building was 

used for storage of non-explosive materials and for box preparation. The 

other two Magazines were used for incoming and outgoing powder. 

Considerable attention was paid to the safety of the operation. Powdcjr 

and personnel limits were set very low to minimize the possibility of a serious 

accident. 

At the time these facilities were installed, the Ivers-Lee Company was 

engaged in the development of an automatic packaging machine which they believed 

could be adapted to the packaging of trench-mortar increments. Two of these 

machines were purchased for trial, and later more were purchased so that 

eventually all the Packaging Operations at New. River were carried out with these 

machines. 

A procedure for the salvaging of under-weight increments was developed, 

and the necessary facilities for carrying out this operation were installed at 

New River. 

b. Resume of Operation 

Increment Packaging Operations at New River Ordnance Plant began in 

November, 1943. This operation was part of the Smokeless Powder Department, at 

Radford and was under the supervision of the smokeless powder superintendent, 

Mr. J. T. Syndor was area supervisor of the operation. The smokeless technical 

assistant and smokeless chemical engineers aided in both the technical problems 

and the supervisory problems encountered in this operation. After a brief 

training period with dummy powder, actual packaging of trench-mortar increments 

was started on November 13, 1943, Originally only M3 increments for the 60 M 
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Trench Mortar were packaged; later. Ml, M2, and M2A1 increments for the 81 

Trench Mortar were packaged. 

At the start of the operations, each cellophane bag or envelope was 

opened, and the powder increment was inserted by hand. This process was 

extremely slow. Poor quality resulted from straining and tearing the bags 

when the increments were inserted. The Radford Maintenance Department designed 

and built a simple machine for performing this operation. Powder increments 

were stacked in a vertical magazine, and a foot-operated plunger pushed the 

increiaent from the magazine into the cellophane bag. This left both of the 

operator's hands free for opening the bags and handling the packaged increments, 

At the start, this increased the number of increments an operator could bag 

from a range of 10 to l6 per minute to 25 to 50 per minute. After operators 

gained skill with the stuffing machine, much better efficiency was obtained. 

Maximum efficiency was usually not obtained until an operator had from nine 

raonths-to-a-year's experience with this machine, A major improvement in the 

quality of the packaged increment was obtained, by the use of the stuffing machine 

Some modifications of the crimper were necessary to improve efficiency 

of the operation and the quality of the product. The crimpers were equipped 

with a clutch so that they would normally be stopped between the crimping of 

each bag. By the installation of a false top on the crimper so that the in­

crements would be at the same level as the slot in the feed plate, it was much 

easier for the operators to insert the bags into the crimper, thus permitting 

the machine to run continuously. This not only increased the efficiency of the 

operation but also reduced the number of bags which were pleated and wrinkled 

by the crimper. Before satisfactory operation of the crimper was obtained, it 

was necessary to realign the crimper jaws and in some cases "lap" the jaws 

together for better fitting. Sventually stainless steel was found to be a more 

satisfactory material for the crimping jaws than the bronze which was originally 

furnished; hence all jaws were changed to the stainless-steel type. The crimping 

" DECLlSSIFiil) 1 
Authority.^WW^22£^ : 
BVJM^ARA Date ; 



REPRODUCED AT THE NATIONAL ARCHIVES 

•'•-L ifte'jCr 
jaws were heated electrically,and the heat was controlled by means of rheostats.' 

The actual temperature of the jaws was determined at frequent intervals by means • 

of a thermocouple and potentiometer. 

After packaging, it v/as necessary to inspect each packaged increment to 

be sure that the bag was properly sealed. It was necessary to install fluore^scent 

lights in order that the operator might readily see the various defects. 1/fliat 

constituted a defect was not always clearly defined, and therefore the elirrination 

of the defects depended to a considerable extent on the operators. When consider­

able difficulty with the quality was encountered, the inspection was very rigid. 

At other times only the more easily seen defects, such as string or powder in the 

seal of the bag or unsealed bags, were removed. 

Because of the small amount of poivder permitted at each operation, the 

servicing of the operation required a considerable number of operators. Since 

this part of the operation greatly influenced the efficiency of the entire 

operation, it was given constant supervision to insure a steady flow of material 

to and from the various operations. 

After the operation was well established, the supply of cellophane bags 

was found entirely inadequate. The Ivers-Lee Company adapted other machines to 

the manufacture of the cellophane bags, and other suppliers of the bags were 

foTind, When adequate manufacturing facilities for the bags were developed, a 

shortage of Saran-coated Cellophane was encountered. This was overcome by in­

creased facilities for the manufacture of Saran-coated Cellophane and by the use 

of a du Pont Nitrocellulose-coated Cellophane. The first automatic packaging 

machine supplied by the Ivers-Lee Company was installed and put into operation in 

October of 1944. The second machine followed shortly thereafter.- These machines 

were a modification of a pill-packaging machine which Ivers-Lee had supplied to 

the Miles Laboratory. They were put into operation with very little difficulty 

and performed well right from the start. The use of these machines more than 

doubled the efficiency of the Packaging Operation. The most notable change, how-
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ever, was the very great improvement in the quality of the packaged powder. 

Certain difficulties with these machines were encountered. Considerable exper­

ience was required on the part of the maintenance men before they could make 

the necessary adjustments without loss of tijne. Temperature controllers were 

installed in these machines. These v/ere a great help in assuring the proper seal­

ing temperature at all times. The quality of the operators required by the autT--

matic machines was not appreciably different from that of the hand operation, 

yewer people were required because 2 machine operators could accomplish about 

the same as 10 people stuffing and crimping by hand. The servicing and inspection 

were both much easier when using the automatic machines. Additional machines were 

purchased, and before the Nev/ River Plant was shut down, four of these machines • 

had been in operation for several months. This permitted catching up on aH of 

the backlog of powder. 

Considerable ammunition was in the South Pacific Area in an unuseable 

condition because of moisture absorption by the pov/der. The New River Ordnance 

Plant was requested to prepare "replacement." rounds for this amnunition. A 

"replacement" round consisted of sufficient increments for one fu3.1 charge, 

all sealed into one long cellophane envelope, A number of these envelopes v/cre 

placed in an asphalt-paper-foil envelope, which was then sealed. This was then 

put in a regular amm.unition container. The loading of these rounds necessitated 

considerable changes in handling and inspection. This order was completed in a 

very short time after receipt of the necessary materials. There were no repeat 

orders. A considerable quantity of M2 increments for the 81 MM Mortar were 

packaged. This package was similar to that for the "replacement" round, except 

that there was only one cellophane envelope in each asphalt-paper-foil envelope. 

Packaging of this increment was stopped by the production'of the M2A1 Increment, 

v;hich replaced the M-2 increments. 

During those periods, when insufficient work v/as at hand to keep the 

operators busy - that is, when there was a shortage of powder or cellophane 
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envelopes - the operators were put to dethreading rejected increments. These 

increments had broken or torn flakes, were poorly sewn, or were otherwise 

imperfect. The Dethreading Operation consisted of removing the stitching from 

the increments so that the powder could be recovered by re-rolling at Radford. 

The efficiency of this operation was never very high. 

Maintenance was never a serious problem on the Increment Packaging Line. 

During most of the period of its operation, there was one mechanic assigned to 

this work on each shift. He was able to take care of all repairs except those 

that required Machine Shop work. After nine-months-to-a year's operation, the 

cams of the "Wrapade" crimpers became worn and had to be built up and re-mach.i 

V/ith the use of the automatic packaging machines, there was considerable shop 

work involved in sharpening the knives in the cut-off rolls and in re-machining 

the crimping rolls. The policy of having each automatic machine shut dovm once 

a week sufficiently long for a mechanic to make a thorough inspection and to make 

any needed adjustments or repairs resulted in a decrease in the amount of maint­

enance work necessary on these machines and in a considerable increase in the 

production per machine. 

The facilities at New River were not adequate to meet the production 

requirements scheduled for the latter part of 1945 and the first part of 1946, 

In addition, loading schedules were so high that the buildings of Line 4 were 

required for bag loading. Accordingly, a nev/ Packaging Line was designed and 

built at Radford Ordnance V/orks, Before thiS: was completed, it was necessary for 

the Packaging Operation to move out of "A" Side of Line 4. The Salvage Operation 

was moved to temporary buildings in the Roller Powder Area at Radford Ordnance 

Works. The Hand Packaging Operations v/ore moved to No. 2 Igniter Line at New 

River Ordnance Plant. When Packaging Operations were started at Radford, the 

Hand Operations on the Igniter Line were stopped. By July 16, 1945, Radford was 

packaging sufficient powder to permit Packaging Operations at Neiv River to be 

dropped to one shift. All operations were stopped on August 18, 1945. 

'MX 
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c, Increment Salvage 

In the production of rolled-powder increments, a considerable number of 

"reject" increments were obtained. Some of these were perfect increments except 

that they were underweight, that is, below the minimum weight allowable. It was 

customary either to dethread these increments and re-roll the powder or tc sew 

additional flakes of powder on^o the increment, Nwither procedure was economi­

cal, but because of the critical shortage of raw materials, some method of 

salvage was necessary. Some of the rejects were merely poorly served. There 

was insufficient stitching in the increment to prevent loss of powder flakes 

in packing and loading. 

It was obvious that if the powder were sealed in a cellophane bag there 

could be no loss of powder oven if no stitching were present. Therefore, incre­

ments with loose flakes could be used if they were inserted into the bag without 

loss of powder. 

Tests by the smokeless chemical engineers at Radford indicated that an eco-
• 

nomical procedure for this could be worked out. The Packing Room of AA Loading 

Building at New River was altered, and fourteen Shadowgraph scales were installed. 

The salvageable increments were shipped from Radford to New River and each 

increment weighed. The operator adjusted the weight by inserting loose flakes 

of powder in the increment or by tearing off flakes if the increment were over­

weight, The weighed increments were inserted in the stuffing machine and 

bf^ggod in the same manner as other hand-packaged increments. 

The quality of the finished product vjas approximately equal to that of the 

regular hand-bagged powder. All lots of powder wore well within weight specifi­

cations, The tightness of the package was governed by the quality of the cello­

phane bags available and was subject to the same variations as the regular hand-

bagged increments. 

There was considerable difficulty in obtaining a reasonably high efficiency 

in the weighing. This efficiency was increased by stressing the importance of 
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the work to the operators, by informing the operators of the production expected 

of each of them, and by creating friendly rivalry between the operators and 

between shifts. Close supervision was necessary. 

The cost of increment salvage was less than the labor cost <jip making new 

powder and considerably below the cost of dethreading and reworking the increment' 

Since this.operation resulted in a considerable decrease in the amount of rework 

at Radford, the total powder available to the armed forces was increased by the 

amount of powder salvaged. For several months Radford was able to meet the 

schedules requested by the Ordnance Department only because of the added pro­

duction resulting from the Salvage 0}.eration, 

d. Quality 

At the time the Increment Packaging Facilities were installed, no 

specifioations covering the packaged powder had been prepared. Tentative specifi­

cations were set up at a conference at Radford just as operations were being 

started. A vacuum test to check the tightness of the package was set up. In 

addition, it was determined that all packaged increments must be given a visual 

examination to sort out defective seals. The Ordnance Department made a visual 

examination of a sample taken from each lot. 

To insure maximum quality at all times, a checking system was set up on 

the line. Qualified operators were selected and assigned full time to the 

checking. The checking consisted of the follov/ingr 

(^l) A vacuum test from each crimper, 

A temperature check of each crimper. 

An examination of the stuffed increments from each stuffer, 

(Each of the 'above checks v/ere made on a regular time schedule.) 

The work of each inspector was checked each time she sent a tray of 

powder into the service lane for packing. 

Visual examination, 

(,6) IVeight check, 

.(_?} Vacuum test. 

'tr' 
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As far as possible, the identity of each operator's work was kept 

throughout the process so that in case of poor quality, the operator or equip­

ment responsible would be known. 

The quality of the final product was dependent upon the quality of the 

cellophane bags supplied. Many of the bags which appeared to be satisfactory 

were actually weak and would break open after packing. In addition, in dry 

weather the cellophane became brittle, and packages which were satisfactory when 

they left the line were broken open when examined at a later date. In moist 

weather the cellophane became sticky, and the packages would stick together 
0 

after packing. After the development of an immersion test, it was discovered 

that a great many seemingly tight packages would admit water after a few hours 

immersion. 

The envelope suppliers all complained of the difficulty in fabricating 

envelopes of satisfactory quality from Saran-coated Cellophane. 

Because of the difficulties in the use of Saran-coated Cellophane and 

the inadequate supply of it, an investigation of available materials was made, 

Du Pont 450 Gauge MSAT No. 84 Cellophane appeared to be satisfactory and was 

available. Authorization to use this type for half of the requirements was re­

ceived in October, 1944. This proved to be much better in respect to strength 

of seal, resistance to immersion, uniformity, handling, etc.j it was not quite 

as good on moisture-vapor permeability. 

The use of this material greatly improved the quality of the packaged 

increments when hand-packaging and when using the automatic machines. 

In most cases when lots of packaged poivder failed to meet the specifi­

cation requirements, they were accepted on waivers. In a few cases where there 

were indications of poor supervision on the part of Hercules Powder Company, the 

lots were withdrawn and reinspected. The reinspecticn at best resulted in only 

slight, improvement. Most of the lots reinspected v/ere later accepted on waivera 
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The Ordnance Department« particularly the Inspection and the P&£ 

divisions, worked very closely with Hercules Powder Cojapany representatives. 

Those divisions were kept informed as to the difficulties encountered, and 

vdierever possible, altered specifications or granted waivers so that lots 

would not be rejected through no fault of Hercules Powder Company. 

e. Production Efficiency 

The production rate and efficiency varied greatly. During the first 

year of operation, there was a chronic shortage of cellophane bags. An adequate 

supply of bags was always promised so, as the packaged powder was urgently 

needed, an eoccess of personnel was normal. Many "changeovers" in the type of 

powder being packaged were necessitated by shortage of the right type of bag or 

powder. This all contributed to poor efficiency. 

An adequate supply of cellophane bags was received about the same time 

the first automatic machine was placed in operation. After this time, the 

operations were kept in close adjustment with the production of powder at Radford 

to reduce as far as possible the "changeovers" necessary. Efficiency on all 

operations increased rapidly and continued to increase until the operation was 

stopped. 

f. Personnel 

Exc^t for the very few men required for hand-trucking and packing, 

female operators were used exclusively. These were under the si^ervision of a 

line foreman and house and area foreladies. The majority of the personnel were 

of an exceptionally high type and maintained a great interest in both quality and 

quantity of output. Nevertheless, absenteeism was always a problem. 

The personnel assigned to the operation fluctuated widely with the supply » 

of powder, bags, and the type of operation. Thus, with a big backlog of powder, 

a fair supply of bags, and emphasis on the Salvage Operation, the personnel was 

increased during the fall of 194A. Early in 1945 a reduced schedule necessitated 

a personnel reduction. The installation of more automatic machines caused a 

I.. 
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further reduction in spite of an increased schedule. The transfer of the Saivag9;^^%. 

Operation to Radford caused a further reduction. • , 

When reduction in force v/as necessary, it was usually possible to transfer 

. , operators to other operations at New River. When the new line vns started up at 

Radford, a considerable number of experienced operators were transferred to 

Radford. 

g. Safety 

The Packaging Line was origineilly set up with very small powder and 

personnel limits. Some of these were modified slightly as required by the oper­

ation. 

Because of the low limits and the large amount of handling involved, the 

limits were exceeded frequently. This v/as not necessary, but it seemed impossible 

to convince the operators of the importance of staying under the posted limits. 

Some improvement in this condition v;as made throughout the history of the oper­

ation. 

With the automatic machines, higher powder limits were required but more 
* 

attention was pedd to mechanical protection of the operators and to the establish­

ment of.safe operating rules. There were four fires on the automatic machines 

but without any personal injuries resulting. 

Minor injuries were limited to the normal number of pinched fingers, 

scratches, bruises, etc., that seem inevitable whenever material is being handled. 

The v/ooden poxvder boxes, steel straps around the boxes, and the doors to the 

service chutes were the most common sources of these injuries. In the nBjority 

of cases, they were due to inattention on the part of the operators. 

One lost-time injury occurred when an operator allowed a hand truck to 

• get out "of control, and a box of powder fell on his foot.; A second injury 

occurred when an operator fell on an icy road between the line and the Change 

House. 
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11, Flash Reducer Developments and Production 

. a. Introduction 

In World War II it was found that during the invasions in North Africa, 

Sicily, and Italy there was ,ah urgent need for the 155 UM Gun, I'll because 

of its accuracy and effectiveness. The flash of these guns, when fired at nignt, 

permitted the enemy to plot the gun locations. 

The Ordnance Department had done some development work after World War 

I looking toward eliminating the muzzle flash, but it was not carried to a con­

clusion. 

Mr. W. S. McGilvray of the Technical Division, Army Ordnance, Vfoshington, 

D. C., was assigned the duty of developing a means of eliminating the flash of 

guns when fired. His study began in 1942, and for months experinients were made 

without good results. In 1943, a formula was found which began to effect better 

performance.. 

By the early part of 1944, Mr. McGilvray had developed a flash-reducer 

charge that could be fastened around the propelling charge; from a laboratory 

standpoint, satisfactory results for this chaigo were indicated. This development 

was carried on.at Picatinny Arsenal, Dover, New Jersey, and at Aberdeen (Md.) 

Proving Grounds. The required number of charges vrere loaded and fired. The results 

were found to be satisfactory. 

Hoosier Ordnance Plant, Gharlestown, Indiana, and Coosa River Ordnance 

Plant, Taladaga, Alabama, the two Bag Loading plants already in production, 

were offered the manufacture of flash-reducer charges on a production basis, 

but they did not care to accept the orders, as production scheduled at that time 

would not readily permit such an expansion. 

New River Ordnance Plant was selected as the logical plant to produce 

this charge, as.an organization was at hand and expansion could easily be ad­

justed within the orgajriization. 
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In the spring of 1944, Mr. A. R. Hance, superintendent of the New 

Ordnance Plant, with Mr. Henry N. Marsh, manager of the Smokeless Powder Operation:-.,-; 

for Hercules Powder Company, conferred in Washington \vith Mr. McGilvray and bag-

loading officials from Picatinpy Arsenal. Anticipated production difficulties 

were pointed out by Mr. Hance and Mr, Marsh. Suggestion for designing a flash-

reducer charge bag that could be readily loaded on a production basis was made 

by Mr. Hance. This design v/as accepted and arrangement for production was approved 

An alteration was ultimately made by the Radford Contract providing for 

the manufacture of 300,000 flash-reducer charges per mcnth. This charge was 

originally known as Flash Reducer Tl; then as perfection v/as established, the 

designation v/as removed from the technical status, and the item was designated 

Flash Reducer Ml. 

b. Pilot Lot Production 

Hercules was requested to draw up plans for the rehabilitation of the 

Igniter lines for Flash Reducer Loading. 

By May 22, 1944, the Engineering Department had completed conversion of 

the Igniter Line No. 2, and loading of the pilot lots was started by the New 

River Bag Loading Departmsnt. Pilot lots produced were tested at the Firing Range 

at Radford Ordnance Works. Satisfactory results were finally obtained after severa' 

changes were made in the method of loading the flash-reducer charge cells in order 

to increase efficiency and to speed up loading without affecting the firing 

results. Cups of various sizes were developed in order to increase the uniformity 

of weight of each charge dipped. The potassium sulphate grains were not uniform 

in size, resTrlting in erratic portioning of the dipped charges. The size and shape 

of the loading funnel was altered to overcome problems that presented themselves 

in the Loading Operations, such as potassium sulphate grains hanging in the funnel 

The flash-reducer charge was designed for use with the 155 MM guns -

MI917, MI9IO, Ml - and modifications. The charge, comiposed of two red cotton 

strips separated 6" apart, was v/rapped around the propelling charge for these 

..•A 
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guns and tied in place with seven cotton or silk tie tapes evenly distrib^ted,. 

throughout the length of the charge* Each strip of the charge was approximately 

4*75 inches wide and 36 inches long. The strip was con5>osed of two sections;; 

the upper- and lower-base charge section was 25 inches long, whereas the incre­

ment, charge was 11 inches long. Each of three charges in each strip was 

divided lengthwise into three channels; each channel was in turn divided cross­

wise at the cen^r by a seam, making 6 cells in each one of the 6 parts of the 

charge^ or 36 cells in all. The two outside rows in each strip v;ere. filled with 

a mixture of 60^ potassium sulphate and 40^ black powder. The center rows con­

tained straight black powder. The increment charges were attached to the end of 

the lower-base charge by a tab of white cloth stitched to each charge. This 

. provided an easy moans of separating the increment from the base section in 

the event that the. normal 155 M. Gun Propelling Charge was to be fired. In case 

the supercharge was to be fired, the increment section remained a part of the 

flash-reducer charge. See photographs on Pages 510 and 511, 

Potassium sulphate, when fired with black powder, was vaporized, pro-, 

ducing a dense white smoke-screen effect that ma*sked the muzzle flash normally 

visible during night firing. 

The screening and drying of black powder began May 19, 1944, 
* •• 

The Flash Reducer Line at New Riyer Ordnance Plant, converted Igniter 

Line No, 2, was openod on May 22, 1944, under the direction of Mr, Sydnor as 

supervisor, Mr, Kenney as shift supervisor, and Mr. Sherman Henderson as house 

foreman, with nine female operators. One conplete charge was loaded during this 

shift. The second shift on the same day cojipleted fifty charges, 

d" - Producticn on the first five, days was as follows: 
/ 

May 22 51 Charges 

;,lay 23 176 Charges 

May 2A....... 151 Charges 

May 25.. = 213 Charges 

May 26 191 Charges 

;• • - -i; 
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This con^jleted the first pilot lot, which consisted of 750 charges^ 

On May 24, some of the charg'es were made with silk assembly tape; some • 

with cotton assembly tape; and some were assembled by means of jig-.zag sewing. 

The,building was then cleaned and ro-opened on .June 1, 1944• The second 

pilot lot, No, 263, was loaded. It consisted of 90 charges,. The first bags of 

Lot No, 263 were made with outside channels of 1 inch width and center channels 

of 1 1/8 inch width. Of the 90 charges loaded on this lot, 10 were of special 

mixture. 

The. building was again cleaned, and on June 21, 1944^ Pilot Lot No, 277 

was started. Special potassium sulphated black powder blended with regular black 

powder with A-1 mixture was used to load 50. charges of that lot. This special 

powder was made by Hercules, It reduced the flash but not as effectively as 

the regular mixture. 

On Lot No, 278, a special blend of potassium sulphated black powder, 

consisting of Grades A-1, A-8, A-12, A-3, and A-4, was used to load 55 complete 

•charges, . ' 

The regulaV blend, which consisted,of 60 percent K^scA and 40 percent 

of regular black powder was used to load 48 charges on Lot No, 279, 

The third shift started on July 2, 1944, 

On account of irregular graniilations of the sulphate, it was very diffi­

cult to maintain a uniform mixture of black powder and sulphate, A box with a 

screen of Nb, 16 Mesh was used to screen out the' fine grains and leave on top 

the grains which were to be used. 

Flash reducers were first'loaded by hand. By this method an operator 

could average from 75 to 100 single bags per shift. 

The Hand Loading Method began as follows: 

Black powder, and sulphate were blended in a tub in the Rest Houssc 

• The black powder and the mixture were then carried to the Hopper rooms 

where the hoppers were filled. 

In loading booths, the blend and the black powder were weighed for each 

individual channel and poured through the funnels into the channel. 
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This method mas Yery slow, and after a few days the mechanics deYeloped ,;,-

volumetric cxips for measuring the blend and the black powder. Ihe cups were 

check-weighed with every tenth charge loaded. See photographs on pages 500-501. 

This type of loading failed to wrk satisfactorily on account of the 

inability to maintain a uniform mixture. This had proved satisfactory in labor­

atory e:]9eriments, but mas not satisfactory for production because the necessary 

percentages of black powder and sulphate could not be maintained with the 

irregular granulations oT sulphate* As a result there was too much variation 

in each channel. 

Volumetric cups were ttien changed to allow the black powder and sulphate 

to be volumed separately and each charge mixed in a special mixing cup in order 

to maintain the correct percentage of each. The black powder for the center 

channel was volumed in the same manner and loaded through the funnel into the 

channel. Photographs of Pilot Lot Flroduction Loading and Sewing Operations areo 

fomd on pages 502-504. 
* • 

This type offloading produced such a limited number of charges that 

it mas impossible to fill the quota needed by the atmed services. Flash reducers 

were produced only at the New River Ordnance Plant. After the invasion of France 

began on D-Day, flash reducers were flown by cargo planes directly to the battle 

anreas as soon as a complete shipment was loaded. 

A request mas made by the superintendent of bag loading, Mr. J. T. 

Sydhor, for s volumetric machine to be developed which would eliminate this 

slower method of loading flash-reducer charges. Mr. John Hunter, of the Inspection 

Division of the War Department, made an outline for setting up such a machine 

and turned it oyer to the Hercules Engineering Department for development. 

Smokeless Line 1 was opened m September 25« 19A4f for the production 

of flash reducers. Production was continued on this line until December 31) 1944) 

then transferred to Line 3A until January 20, 1945. 

- '.'J'" y. ''J- -^ 
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c. Standard Production Line . 
• ,• ' 'f • 

Production was started in the newly constructed Flash Reducer Houses 

as rapidly as construction was completed and ae equipment was installed ready 

for use. Buildings v;ere opened and operation commenced on the following dates: 

Flash Reducer House No. 1 - November 20, 1944 

Flash Reducer House No. 2 - November 26, 1944 

Flash Reducer Hoiise No. 3 - December 6, ,1944 

Flash Reducer House No. 4 - December 31, 1944 

Flash Reducer House No. 5 - January 8, 1945 

Flash Reducer House No. 6 - JanuTiry 18, 1945 

Flash Reducer House No. 7 - January 29, 1945 

Flash Reducer House No..8 - February 7, 1945 

The Flash Reducer Screen and Dry Line was completed and ready for^ 

operation on March 25, 1945. The distance provided between the Black Powder 

Incoming House and the Screen House, ••.s well as between the Screen House 

and the Dry House, permitted the line to be opk-ated at approximately 60^ of 

its designed capacity. By virtue of the fact that New River was not rehabilitated 

to its anticipated full capacity, demands on the Screening and Drying Facilities, 

wiiich included Screen and Dry Line No. 1, did not exceed its capacity. It was 

then , not necessary to correct the condition at the Flash Reducer Screen and 

Dry Line- in order to process sufficient black powder to operate satisfactorily. 

Production output had been sufficiently increased by March 6, 1945, to 

permit Hand Loading Operation at the Igniter lines to be discontinued. Flash 

Reducer lines were designed to produce five hundred charges per house per shift. 

This quota was reached during the month of January, 1945. 

d. Flash Reducer Loading 

(l) Job Orders and Production Reports 

Job Orders for the loading of flash reducers were received by the 

supervisor of production of Black Powder Loading, When it was determined that 
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materials were available and information was correct, a copy of the Job Order . 

was delivered to the shift supervisor and subsequently to the line foreman 

responsible for loading a particular lot of charges. 

Arrangements were made with departments concerned for the delivery 

of supplies and powder in quantities in keeping with good production requirements 

and safety limitations. 

Building Production Reports were made out in duplicate by the houje 

foreman, one copy being retained and the original transmitted to the supervisor's 

office after being countersigned by the line foreman. Building reports were 

consolidated into a general report, summarizing daily production and carrying 

accumTilative production to date for each type of charge loaded. Copies of the 

general report were sent to the Planning and Control Division and to the 

assistant operating manager, with the,file copy being retained. 

(2) Flash Reducer Line Arrangement 

The Flash Reducer Line was provided with a separate Screen and Dry 

Line for processing black powder used in loading flash-reducer charges. Eight 

Loading buildings were serviced by an Opening-up and Rest House, an Inert Store 

House, an Ehipty Box Store House, an Outgoing Rest Hovise, and a Llai ntenance Shop. 

Flash Reducer Loading buildings were identical except that No. 1 and No. 8 

had two additional Inspection rooms used by Hercules final inspectors and 

Government inspectors. All Loading buildings had 6 Hopper rooms, 6 loading 

booths, 4 sewing booths, 1 Inspection Room,and 1 Packing Room. Inspection rooms 

and Packing rooms were equipped with high-speed super-sensitive sprinkler systems 

(a) Screen and Dry Line 

The Screen House was divided into an Opening-up Room and a 

Screener Room. Adjacent to the Screen House was the Motor Room housing the 

Powder Unit which drove the screener. 

The screener, supplied by the J. H. Day Company, Cincinnati, 

Ohio, was a No. 32 Rubber Bearing Powder Sifter of all-wood, dust-tight con-
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struction, having inter-changeable screen surfaces, each 20"-Xi-/4.8", complete 

with screen cloth. The eccentric drive was enclosed in a dust-tight copper 

housing and a moulded rubber diaphragm seal. Metal parts of the eccentric dive, 

screen box, sieve frames, etc., were wired in series to the ground. 

The sifter was powered by a one h. p. electric motor in the 

Motor House through a 12'-x-l^" bronze drive shaft. 

Powder was fed to the sifter through a copper regulating feed 

hopper with a wood pulling valve. This was movinted on an independent supporting 

frame attached to the base of the sifter. • 

The Dry House was equipped with a Carrier Corporation Black 

Powder Drying Unit approximately 12' long and 6' wide by 7'2" high, divided 

into eight sections or compartments, each having a capacity to hold twelve 

trays approximately 22 3/4"-by-33" deep. Each tray held 25 lbs. of black powder. 

The capacity of the unit was 2li.OO lbs. of black powder. Hie dryer was a Carrier 

Standarddouble-walled paqel construction; door latches and hinges were brass -

of the ice-box type. Copper flanges separated the point of contact between 

doors and panels. 

Air Tentered the air plenum chamber from the top of the dryer 

and passed horizontally over the trays down through the tray mesto into the 

exhaust plenum. 

Conditioned air was supplied to the dryer from the adjoining 

Fan House or Apparatus Room by a Carrier Silica Gel Unit, a dry air cooler 

activation booster heater, a Carrier 39R Fan Unit and 4-row water-cooling coil, 

and Dustop filters. Air was drawn from the outside through a set of Dustop 

filters, and during the dehumidification season, it was forced through the 

Silica Gel Unit, which action removed moisture. Dry air was passed through 

the Aerofin Non-freeze Booster Heater and the water-cooling coil and fan to 

the dryer. 
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The booster heater was capable of heating 3000 CFM of supply "v 

0 0 ^ air from 0 F to 100 F. The water coil prevented the air from exceeding 150 F 

at the dryer. This coil was furnished as a safety precaution and was not used 

continuously. Air was exhausted to the outside from the dryer. 

Safety controls were as follows; A thermostat was located in the 
0 

air supply to the dryer, set at 150 F. so as to shut off the fan and steam and 

ring an alarm. A second thermostat was located in the same position, set to 
o 

control the booster heater to deliver air at 145 F. If the temperature should 

rise above third thermostat would activate the water-cooling coil 

to cool the supply air to 147°F. Controls were arranged so that the outside air 

damper and exhaust air damper \were closed when the fan shut off. 

(b) Loading Buildings 

Each Hopper Room was provided with two copper hoppers 10"-x-12" 

rectangular tops, three sides tapering at about 60° to an outlet at the bottom 

connected to a 1" copper tube protruding at an angle through the wall to the 

volumetric dispenser in the loading booth. The hoppers were elevated to permit 
* 

gravity flow. One hopper was used to supply black powder, the other was for 

potassium sulphate. 

Leading booths were each equipped with a volumetric dispenser 

designed to load three separate channels of the flash-reducer bag at one time. 

The two outside channels were to be filled with a mixture of black powder and 

potassium STolphate, and the center channel with straight black powder. A 

cylindrical proportioner was rotated approximately one-fourth tiorn and back by 

use of a crank-type handle to complete one filling stroke. Plungers penetrating 

the three funnel stems served to remove all particles of the charge from the 

dispenser. This was actuated by a separate lever. The di.spenses were mounted on 

brackets above coppier-covered wood tables. Transfer chutes designed to prevent 

p)ropogation of flame connected t^e loading booths with the sewing booths. The 

chutes were closed with counterbalanced vertical sliding copper or aluminum 

doors on each side. A sliding bar locled one door in place while the other was 
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being opened, thereby isolating the rooms from each other at all times. 

Each sewing booth was equipped with two Model 17-16 Singer 

Sewing machines. These machines sewed with a lock stitch. Sewing-machine table 

tops were copper-covered, A special copper platform at the sewing-plate level 

was provided on machines used for joining and assembling charges. 

Power was transmitted by a 1 h, p, motor driving two machines 

through a drive shaft and a flat belt to the transmitter and a round belt drive 

to the sewing-machine head, A five-sided, copper-covered wood table was mounted 

directly below the Loading Room transfer chute to permit a flow of charges from 

the closing machine to the joining machine. 

Inspection rooms and Packing rooms were equipped with copper-

covered steel tables - 30"-x-72" tops, 36" high, for inspecting and wrapping 

charges, 

(c) Service Buildings 

Hold Houses and Rest Houses were of flame-resistant frame 

construction, barricaded on sides facing Operating and Storage buildings and 

located at distances from other buildings in agreement with the quantity -

distance tables provided in the Ordnance Safety Manual, Store Houses were of 

frame construction and located at points accessible to operation, Ihe Jiachine 

Shop was equipped with benches and tools necessary in maintenance of sewing 

machines and dispensing machines, 

(3) Personnel 

Personnel required to operate the Flash Reducer Line on a one-shift 

basis -was as follows; 

Line Foremen - 2 (for area) 

Area Foremen - 2 (for area) 

House Foreman - 1 (per bldg,) 

Powder Man - 1 (per bldg,) 

Volumetric Operators - 6 (per bldg,) 

""TBECL^SI®!) • 
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Sewing Machine Operators , - 8 (per bldg.) v 

Inspectors - 3 (per bldg.) 

Packers - 2 (per bldg.) 

Service Man - 1 (per bldg.) 

Check-Weigh Inspector - 1 (per bldg.) 

Relief Operators - 3 (per bldg.) 

Mechanics - 1 (per bldg.) 

Janitors - 2 (for area) 

Material Handler and Checker - 1 (for area) 

(4) Materials 

Essential materials for a flash reducer consisted of empty charge 

bags, Scutan bags, adhesive tape, thread, tabs, and potassium sulphate, liiese 

supplies were received at the Inert Storehouse for distribution to.the Operating 

buildings. Shipping boxes were stored in the Snpty Box Storehouse. The material 

checker maintained complete records of all materials distributed. It was his 

responsibility to see that an adequate working supply was maintained and that 
* 

the Service Department deliveries were made according to schediile. 

Black-powder cars received at the Magazine Area were sampled upon 

arrival, tested for moisture content, and complete analyses made on the product. 

Results of the test were forwarded to the superintendent of black powder. Black 

powder was dried if the moisture content was above the allowable maximum. 

(5) Screen and Dry Operations 

The black powder was delivered to the Screen and Dry Area by the 

Magazine Department trucks. The cans of powder were placed in the Incoming 

Magazine and set in "pyramid" fashion 3 cans high, with 12 cans comprising one 

"pyramid." This method of stacking enabled the cans to be counted quickly and 

easily. 

The powder was hand-trucked to the Rest Room of the Screener Building 

utilizing a four-wheeled cart for the purpose. This vehicle was equipped with a 
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rack that prevented cans from falling off, Approximately 4 to 6 cans were 

hauled at one time; the trucker also checked the powder lot number as an added 

precaution. 

Non-sparking tools of beryllium copper were used to open the cans 

in the Rest Room, and the contents of each can were poured into the metal 

transport shells. This allowed easier and faster handling of the powder at the 

screener proper, since the opening in the manufacturer's container was small, 

VJhen emptied., the latter cans were flushed out with water, carted back to the 

platform at the Incoming Magazine, and subsequently hauled away by the powder 

truck. They were later flattened out and disposed of, 

Ihe powder was then poiired from the shell into the hopper of the 

screener, and the contents of one can (appToxa.mately 25 lbs.) were screened at 

one time. A four-mesh screen cloth was used to separate the powder. Two metal 

cans were placed at the base of the screener, one for the acceptable powder and 

one for the oversize. These cans were held in a rack which prevented them from 

toppling over when the screener was operating. All personnel were evacuated, 

from the room, the doors closed, and the screener was set in motion by pressing 

an outside switch located near the Rest Room. The plug in the hopper was re­

moved, from a remote position, and the powder flowed over the screen. All powder 

passing through the screen was acceptable powder; it entered one of the receiving 

cans, whereas any foreign matter and oversize grains passed into the other can. 

The screening was completed when the sound of the powder falling into the cans 

ceased. The "stop" button on the switch was pressed, and one operator removed 

the receiving cans while another put the hopper plug into place and poured 

contents of another can into the hopper, Bnpty receiving cans, were set in their 

proper sections in the rack, and the. operation was then .repeated. 

The acceptable powder was brought to the Rest Room, and if necessary, 

additional screened powder was poured into the can to bring its contents up to 

twenty-five lbs. A scale was provided in the room for this purpose. Having each 
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can contain a uniform amount enabled the records of the consumption of the 

powder to be easily compiled. The lid of the can was then placed into position, 

care being taken to insure the presence of the necessary gasket, A slip showing 

the lot number and the grade of the powder was secured to the top of the lid 

by the spider clamp screw, which was then adjusted to make the can air-tight. 

All powder that was to be dried was hand-trucked to the Screener Magazine, 

whereas powder that had an acceptable moisture content was taicen directly tc the 

Outgoing Magazine. A four-wheeled hand-propelled cart, equipped with the necessar, 

rack, was utilized for this purpose. 

Cans containing powder that was to be dried were allowed to 

accumulate in the Screener Magazinej and vdrien approximately 2,000 lbs. were 

available, the powder was hand-trucked to the Dry House, llie Heating Unit had 
ft 

been previously sti.rted, thus allowing the unit to heat up. The trays were taken 

out of the dryer and placed on a table provided for that purpose, and the 

contents of the cans were spread out on the trays. One tray was filled and put 

back in the dryer before the succeeding tray was filled. The doors to the dryer 
ft 

had to be closed each time, thereby allowing only twenty-five lbs. of black 

powder to be exposed at one time. After the unit was loaded and its doors 

secured in place, the doors to the room were locked, thus preventing anyone 

entering while the unit was in operation. The heat in the dryer would level off 

at approximately 146 to 148 degrees, and a check of the recording chart would 

show the time it leveled off, Ihe powder.was allowed to dry for 3| hours, at 

which time the Heating Unit was shut off and the dryer emptied. The dried powder 

was poured from the trays into the cans through a hopper designed for this 

purpose. Again only twenty-five lbs. of exposed powder was to be allowed at one 

time, the exception being, of course, when the dryer doors were opened to remove 

a tray. This also held true when loading the unit. The cans again were checked 

for gaskets, identification slips were put in place, and lids were secured. The 

cane of dried powder were then hand-trucked to the Outgoing Magazine, and the 

dryer and the room were thoroughly cleaned. 
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Delivery tickets for all powder removed from the line were raade'-.! 

out by the foreman, who retained one copy that was sent to the office with ' ̂  'h; 

his report. 

All equipment was grounded and hand rails were provided at the 

entrances of Operating rooms, which fact allowed the persons entering to di-

charge any static electricity from their bodies. 

Continual washing out, cleaning, and mopping up were in order on 

this line as often as necessary. 

"Personnel and Explosives Limits" had to be maintained, and oper­

ating procedure followed. 

(6) Flash Reducer Operation 

(a) Operating Supplies 

Dry, screened black powder was delivered to the Opening-up Room 

in quantities that did not exceed 500 lbs. in the room at any one time. Con­

tainers were wheeled to the Loading Building by the powder man; the black-powder 

hoppers were filled; and a working su.ply was maintained. 
* 

Potassium sulphate was transferred by the powder man from the 

barrels in which it was received at the Inert Storehouse to containers holding 

about twenty-five .lbs. Potassi'jm sulphate hoppers were filled and replenished 

as required. 

The service man received a working 3U].ply of empty flash-reducer 

bags, Scutan bags, adhesive tape, tabs, and thread from the Inert Storehouse 

for distribution to.the operating booths. Snpty bags were delivered to the 

loading booths, tabs and thread to the sewing booths, and Scutan bags and 

adhesive tape to the Packing Room. 

(b) Volumetric Loading Room Operation 

Before loading, the flash-reducer bag was composed of an 

upper-base section, a lower-base section, and an increment section. The sections 

were made up of 2 identical parts, each divided into 6 cells. The two parts of 
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the section were attached parallel approximately 6" ̂ part with cotton tape. /' 

The base sections were the same size and smaller than the increment. 

Four booths were assigned to load base charges and two to load 

increments. Volumetric dispensers were adjusted accordingly. All booths operated 

in the same manner. 

The operator, seated before the dispenser, slipped the openings 

of one end of one half of a section over the three funnel stems. The dispenser 

lever was moved to the upward position; the plungers were actuated sharply; . 

and the lever was returned to the original position. The filled channels were 

removed, and the corresponding end of the other half of the section loaded. 

The open ends were placed together and folded to prevent powder spillage, and 

a clamp was attached. The operation was repeated for the other ends of the 

sections, making certain at all times that no powder was spilled from the 

channels. Loaded sections were placed in the transfer chute to the sewing booth, 

the operation proc.eeding until fifteen sections were loaded. The transfer chute 

door was closed, the lock bar pulled, and the operation repeated. 

Accuracy of the dispenser was checked at frequent intervals 

by the check-weigh inspector. Portions dispensed were accui'ately weighed, and 

adjustments were made when indicated. 

(c) Closing - Joining - Assembling 

Base--closing and joining sewing booths were each serviced by 

upper-base and lower-base loading booths; the increment-closing and assembly 

bpoth was serviced by an increment-loading booth, joined bases to be attached 

to the increment section being transferred through a chute by the base-joining 

operator. 

Sewing machines were started by throwing a starter switch on the 

outside of the booth. The operator was seated and made certain that the machines 

were properly threaded before the operation was started. 

• . . V-. 
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The base-closing operator removed loaded charges from the 

transfer chutes and placed them at the right of the sewing machine. The clip 

from one end of the cells was removed, and two straight seams were sewed across 

the dotted guide line of each part of the section, l/l6" apart. Threads were 

cut; the clamp was removed from the other end of the section; and the operation 

was repeated. Clamps were returned to the loading booth as a new supply of 

charges was taken from the transfer chutes. 

The upper- and lower-base sections were attached by the Joining 

operator at the second machine. Closures were overlapped at guide points and 

sewed with a double seam. Joined sections were transferred through a chute to 

the assembler in the adjoining booth. 

Increment sections were closed in the same manner as the bases. 

The assembler Joined the increment to the upper base by attaching each to a 

cloth tab 1*' wide with a single seam through each section. 

Assembled charges were placed in containers for transfer to 

the Infection Room. Photographs showing Flash Reducer Loading, Closing, and 

Joining Operations are found on pages ^8-520, 

(d) Process Insoection 

Each charge was thoroughly Inspected to make certain that all 

specifications were met. Charges were removed from containers and placed on the 

inspection table. One inspector weighed the charges, and after physical in­

spection, folded them, placing five on a tray for transfer through a chute to 

the packing booth. Two inspectors examined the weighed charges for the following 

condltionst 

Stitching closed and spaced correctly. 

Channels filled with proper amount of powder. 

Upper base attached to lower base with double stitch. 

Straps not twisted. 

Correct stencil markings on bags. 

••• 
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% 3 I ip 
Bags properly sewed together - increment to upper base to., 

lower base, . . 

Oil on bags. 

Length of charge to be 35.0 to 37.5 inches. 

(e) Packing 

The folded charges received from the Inspection Room were 

individually placed into Scutan Waterproof Protection bags; the excess air was 

removed from the bag by compressing it closely around the charge; the end of the 

bag was closed with a special fold to prevent air re-entering; and the closiire 

was secured with a piece of adhesive tape. 

Empty shipping boxes were received and stored at the Box House 

near the outgoing Hold House and were supplied to the Packing Room as required. 

These wooden boxes were equipped with hinged lids and inserted metal liners. 

Each was filled with forty-five wrapped flash-reducer charges, A groove around 

the top of the metal liner was filled with luting compound, and the metal lid 

was pressed into the luted groove. The lid was closed and catches engaged. 

Catches were sealed with a wire and with a lead seal, bearing the Ordnance 

Department insignia. 

Filled containers were wheeled to the outgoing Hold House for 

temporary storage until received by the liagazine Department. 

(f) Safety Measures 

Rooms or buildings in which black powder was handled were 

frequently inspected for black-powder dust. This dust was removed with a damp 

cloth. Cleanliness in these buildings was maintained at all times. 

If powder was spilled on the floor, all operations in the booth 

had to be stopped until all powder dust and fine particles had been brushed up 

clean and placed in a specially designed waste-powder can. These cans were in 

each room and were painted red for this purpose. 
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• i/f 
All safety tools used in opening or closing black-powder 

containers were made of non-ferrous metal. This applied to cups used for 

weighing or dipping charges and to cutters or scissors used in sewing or packing 

booths. . ' 

Extreme care was used at all times in handling containers of 

black powder. Operators were never permitted to slide them. 

All equipment was electrically grounded before it was used. 

Black-powder operators were provided with change of safety 

coveralls for each day as well as with wear conductive safety shoes. 

Personnel and explosives limits were posted in all Operating 

and Powder Storage buildings, and strict adherence to these restrictions was 

required. 

(g) Oitinanco Acceptance Inspection 

After completion of the flash reducers and inspection by the 

contractor, the Ordnance Inspection Department inspected a representative 

sample of loaded flash reducers in accordance with the Standard Sampling Tables 

(III or IV), checking those sampled against the applicable drawings, specific­

ations, and classification of defects. 

(J.) Sub-lot Size 

One sub-lot of flash reducers was considered as the proper 

production of a group of four buildings in one shift. 

(2) Inspection for Volumetric Machine Adjustment 

The Ordnance Inspection Division assigned one inspector to 

make a periodic check .of the percentage of each ingredient delivered by each 

volumetric machine. This inspection was performed on a roving basis, with result 

tabulated daily to serve as a check that .no machines w^re overlooked. Immediate 

correction was required for any machine found out of adjustment, and work 

produced by that machine was heavily spot-checked for incorrect weights. 
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STANDARD PRODUCTION METHOD OF LOADING FLASH-REDUCERS FHOM A VOLUMETRIC DISPENSER 
NR-6 
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CLOSING A FILLED FLASH-REDUCER SECTION IN STANDARD PRODUCTION NR-7 
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7-^ ^ §7- u 

JOINING THE CLOSED FUSH-REDUCER SECTIONS IN STANDARD PRODUCTION NR-8 

v iJ. 
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(3) Inspection for Packaging 

Inspection for packaging was conducted by Standard Sampling 

(Table III or IV)/ using as a sub-lot size the production of about 5 or 6 

shifts'^work so that about 10 or 12 packing boxes were inspected each shift. 

Boxes were opened after being packed, sealed, and banded by the contractor. 

The samples for flash-reducer inspection were taken at random from the boxes 

opened for packing inspection. 

(h) Safety Record 

The Black Powder Loading Department, under which Flash Reducer 

Operation was carried during 1945, experienced one lost-time injury. This 

occurred to a house foreman who was attacked during the performance of his duties 

and as a result received a broken jaw. The frequency for this department was 

1.0 and the severity 0,03. 

12, Bag Loading Renewal 

Change Order No. 29 to Contract 0RD-462-DA-W-0RD-26, dated August 9, 1944, 

directed Hercules Powder Company to proceed with the necessary work for the 

rehabilitation of the New River Ordnance Plant end the production of propelling 

charges,.Considerable preliminary work had been in progress prior to receiving 

this change order. Much of the needed equipment had been located, and arrange­

ments for transferring many former New River employees back to the plant 

well under way. 

All operating equipment had been removed from lines when the plant was shut 

down in May, 1943. Surplus at the other plants served as a source for replacing 

much of this needed equipment. The remainder was procured directly from manu­

facturers. New construction, revamping, and installatioh of equipment was done 

by the Mason and Hanger Company. 

Many of the key personnel that had previously worked at New River were 

returned as shift and line supervisors. Messrs. Sladek, Glover, and Scheff were 

returned from Port Ewen as shift supervisors. Trained supervisors were obtained 
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from other Hercules plants, but they had to be trained in Bag Loading Operations, 

since they had not previously worked in a Bag Loading Plant. 

The employment division was able to obtain a nucleus of employees who had 

previously worked at New River with sufficient knowledge of Bag Loading Operation 

to begin the production work. Buildings were opened as soon as the contractors 

released them from construction, and by using the trained operators as instructors 

for the new employees, the buildings were put into actual production immediately. 

Lack of experience of the new employees limited for some time the amount of 

production that could be made. 

The first type of charge loaded was the 105 M Howitzer, M2, M2A1. Production 

on this charge was started on September 14» 19A4, on Line 3-A. The steps for 

loading this type of charge are found on pages 524-526. 

Production was started on the 155 MM Howitzer, M4A1 on November 21, 1944> 

on Line 3-B, and was moved to Line 1 on December 17, 1944. The steps for loading 

this type of charge are found on pages 455-457. 
* 

Because of the shortage of manpower, it was impossible to meet the production 

schedules required for the 105 MM Howitzer. Hercules was notified through the 

War Manpower Commission that enough colored people could be obtained to man an 

Operating Line by transpoz^ing them from the Roanoke Area. Prior to this time, 

all production was carried on with white operators. 

Line 2 was opened with colored operators on December 19, 1944. A training 

program using inert materials was carried on for four days with experienced 

white operators as instructors. These instructors remained on the line one 

month to assist the operators until they were capable of taking over the pro­

duction work. The 105 MM Howitzer was produced on this line. 

Job Instruction Training (J. I. T.) classes for instructing supervisors in 

methods of training operators were started in November, 1944. All line, area, 

and house foremen attended classes for two hours for five days. After the com­

pletion of these classes, the foremen conducted instruction classes for operators 

vx-y • 
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selected for leadership ability, in order to have sufficient number of trairied^'v^j^ ' 

instructors to take care of the increase in personnel. 

Operations were scheduled to utilize equipment as rapidly as it was received. 

Production lines were set up for single operation in order that production could 

be carried on immediately. As soon as sufficient equipment could be jrocured 

and personnel hired to equip and man the lines, they were converted to permit 

two teams of operation to work in the loading booths. 

Installation of equipment was started on Line 3-A, August 29, 1944, and on 

Line 3-B, September 5, 1944. Line 3-A was completely equipped for loading 105 

MM Howitzer, I/I2, M2A1 Single Operation, that is, one loading team per booth, 

by September 14. Line 3-B started sin^e operation September 18 and continued 

until November 18, when it was again turned over to the construction contractors 

to be converted teii-porarily to the 155 MM Howitzer, M4A1 Loading. 105 MM Loading 

was continued on Line 3-A until December 16, at which time this operation was 
\ 

transferred to ̂ ne 2-k, Ihis line had been converted to permit double operation 

or two teams per loading booth. After a satisf.actory training period, colored 

employees operated Line 2-A until production was suspended August 15, 1945. 

Line 2-B, having been converted to permit double operation, was manned with 

colored operators, and production on 105 MM Charge was started January 15, 1945, 

continuing through production of this charge. Line 3-B was converted to 105 M 

Double Operation after having produced 155 MM ch:irges for nearly a month. 105 

MI/I Operation was resumed January 22, 1945, with a white crew of operators, 

continuing operation until production was suspended August 15, 1945. Line 3-A 

was used to produce flash reducers from December 31, 1944, until January 19, 

1945, then converted to 105 MM Double Operation. Production of 105 charges 

was resumed on this line February 18 and continued until production of this 

charge was stopped August 15, 1945. Limited 105 MM Howitzer Production was 

maintained on Line 4-B from July 16 to August 10. 
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It was not necessary to shift production of 155 MM Howitzer, M4A1 as often 

as the 105 MM Operation. Igniter Loading started on the Igniter Line No, 2 

November 13, 1944. Utilizing one half of the line previously producing flash-: 

reducer charges, operation continued on this line until March 5, 1945, at which 

time the production was transferred to Igniter Line No. 1 and remained on this 

line until August 1, 1945. In order that supervision of Black Powder Operatior 

could be continued more effectively, igniter production was returned to Igniter 

Line No. 2 on August 1 and continued until plant production was stopped August 

15, 1945. 

Loading of 155 MM Howitzer Charge was started November 21, 1944, on Line 

3-B, Mason and Hanger Company ha.ving completed the temporary conversion. Flash 

Reducer Production was discontinued on Bag Loading Line No. 1-B, November 5, 

1944. Mason and Hanger Company commenced alterations immediately and had the line 

equipped for standard 155 Mvl Howitzer Production on December 17, 1944. 

Operation was moved from Line 3-B to Line 1-B on that date. Line 1-A also temp-

orarily used to produce flash-reducer charges was converted to 155 MM Howitzer 

Production between January 1 and January 9, 19+5-. Operation started on that 

date. Production continued on these lines until conclusion of operation August 

25, 1945, except for the period June 3 to June 28, 1945, on Line 1-A, during 

which time the line was shut down for maintenance and repair. Production was 

transferred to Line 4-A, previously converted from trench-mortar increment 

packaging to 155 MM Howitzer Production, Line 1-B was shut down for repair 

from June 28 to July 16, 1945. 

13. Bag Loading Department Divided 

The volume of production had increased by January, 1945, to the extent that 

it was considered advisable to divide the Bag Loading Department into two 

separate departments, namely, the Smokeless Loading Department and the Black 

Powder Loading Department. Mr. J. T, Sydnor was retained as supervisor of 

production. Smokeless Department, and Mr, Chas. W. Sladek, formerly assistant 
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supervisor of the Bag Loading Department, was promoted to be supervisor of 

production, Black Powder Department. 

The new Black Powder Loading Department was responsible for processing and 

loading all black powder. This included screening and drying black powder; 

loading igniters for 155 MM Howitzer, M4A1 charges; and loading flash-reducer 

charges. 

Loading of smokeless propelling charges 105 How,, M2, M2A1, and 155 

Howitzer, Ml, M4A1 was continued under the responsibility of the Smokeless 

Loading Department. 

An Organization Chart of the Bag Loading departments as they functioned 

in 1945 is found on Pages 545 and 546, 

i Production and personnel reports for 1944 and 1945 as well as other pertinent 

statistical information are found on Pages 539 through 544. 

BvJ^ARA nate •. 
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MONTHLY PRODTCTIOW FOR 19^ 

DATE 105 MM HON. H2 & H2A1 155 MM HOW. M2 (W.B.) TOTAL CHARGES PER MONTH 

SEPTEMBER 
& 

OCTOBER 

N07EHBER 

DECEMBER' 

22A,821 

178,137 

220,958 

53,489 

213,303 

224,821 

231,626 

434,261 

TOTAL 623,916 266,792 890,708 



UDHTHIZ FRODDCTIOH tSD FBRSOHNBL REFOBT FOR 

DAIE 105 HOT. H2 155 BOT. H2 
(H.B.) 

155 HOT. IO 
(Q.B.) 

155 Qm Ml 8» HOT. Ml 
(Q.B.) 

8" QDB 
lOc T1.3A2 

10" Qm I^ter 
AssaBdOlBs 
4.7 AAQm 

Total Chga. 
for the 
Month 

Hrly 
bfOoTees 

Salary 
Qiploya 

JANUARZ 315,561 345,125 65,902 726,588 1,530 92 

FESHUAHT 390,738 302,477 61,528 754,743 1,4* 105 

MARCH 405,572 231,966 73,680 711,218 1,396 95 

APRIL 299,965 58,001 357,966 1,316 90 

MAX 302,965 57,999 360,964 918 86 

Jims 300,008 150,004 71,649 521,661 897 71 

jDur 300,023 150,000 11,462 2«000 463,485 898 62 

AUGOST -349,998 150,001 26,742 35,000 5,000 1,U9 567,890 889 61 

SEPTEMBER 350,001 U5,005 5,000 42,802 3,888 2,122 548,8318 998 61 

OCTOBER 450,006 144,893 9,988 604,887 895 57 

NOVEMBER 450,021 144,994 30,000 30,000 655,015 967 56 

DECEMBER 530,668 183,039 79,623 22,000 815,330 1,021 52 

TOTAL 4,U5,526 879,568 1,067,936 551,574 77,802 10,888 3,271 52,000 7,088,565 13,U1 
• ' • 

888 

-— ... 
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BDBTHIg PRDDPCTTOH AMD gERSPMlEL RgPOBT FOR \913 

W:-: •••. 

DAXB 155 Gtm 
Ml 

155 How. 
H3 (G^.) 

105 How. 
M2 

105 How. 
M2 (A.T.) 

12« Gon 
M1888 6 '95 

8" How. 
M2 (S.6.) 

&> Sow. 
Ml (B.B.) 

8** GOD MX 
V1-3A2 

105 How. 
H3 

105 How. 
M3 CA.T.) 

Igniter 
Assembllee 
4.7 AA Gun 

Teet 
Load­
ing 

Idtal 
Ctaga. per 
Month 

Salary Eap 
for Month 

Hrly Emp 
for Month 

JAH. U7,110 192,3S8 353,416 - 2,000 - 13,678 • - 1755724 r - - • 854,316 51 866 

FEB. 113,AU 162,233 515,643 1,131 9,079 2,000 104 803,634 52 879 

MARCH 110,523 155,636 506,043 250,04s 908 10,427 10,0(» 2,113 1,045,703 a 836 

APRIL 50,710 A,360 224,961 37,800 781 5,679 10,001 2,000 75,702 25,056 1,000 438,050 38 787 

MAX 3S,153 U,5a3 T 51,653 66,629 20,100 191,118 

JDHB • 

JUiAT 

AUG031 

SEPT. 

OCT. 

HOV. 

DEC. ;• 
•.'US'. 

429,9Ab 5U,6i7 

K • 

1,6U,65J 287,848' Ai-aao 16,106 42,758 6,113 303,079 91,685 20,100 lil04 3,332,821 182 3,368 , • ••ro'-iSSfes.. 

kir.itfU' . 

fe-



UDBma: FBODOCTIDH ABD FEBSOHNBL FOR 1944 

DAS 
105 BB 
How. 

KZ^RZAl 

155 18! 
Hew. 
B4A1 

Flaeh 
Rsdoeer 

60 IS 10 60 1SIH3A1 81 iffli m ailfflHlAl 81 IfflllC 81 ISU 112A1 Total Frop. 
Chgs. Per 

HDBth -

letal Inc. 
Packages 
Per UoBth 

Ho. Hrlor 
Bnplogrees 
On Roll 

Ho. Salai7 
Iknployees 
On Roll 

JAB. U9,152 609,380 758,532 88 5 

FEB. 

HABCH 4,309,050 
• 9,120 

671,999 
* 456,030 

683,207 
n6i^i 1,244,U9 

6,542,367 
U6 
188 

.'5 
5 

Asn. 6^656,704 645,802 130,788 7,433,294 219 5 

HAX 750 ,7,535,780 1,496,719 750 9,032,499 264 5 . 

JDK 1,023 3,288,989 1,936,422 1,975,311 1,023 7,200,725 259 5 

JDU 92,430 5,335,425 3,349,973 206,58 1,019,490 32,430 9,911,473 247 9 

AOG. 50,790 2,053,219 4,818,611 1,074^ 1,506,523 50,790 9,452,874 386 15 

SFE. 46,120 50,340 3,264,855 4,120,077 1,505,775 96,460 8,890,707 833 23 

OCT. 201,200 118,050 5,459,664 598,697 535,745 319,250 6,594,106 1,103 24 
WF. 209,600 a,463 153,491 4,565,064 8,114,400 3,129,462 365,554 15,808,926 1,240 29 
DBC. 52,360 60,367 174,000 6,385,050 4,599,770 

/ 
2,138,605 286,747 13,123,425 1,743 30 

IDTAL 503;28O 6d,830 580,874 39,545,968 10,959,234 17,294^ 12,714,170 J,643,904 9,835,600 1,153,004 95,993,377 r-'" ' ' 

• ) 

* Speolal Replaeement Order 



MONTHU PRODUCTION AND PBJSONNEL REPORT FOR 1945 

DATE 105 MM HON. 155 MM HON. FLASH REDUCER 10« MORTOR TOTAL ORGS. 
FOR THE 
MONTH 

NO. HOURU 
EMF. ON ROLL 
AT FIRST OF 
JiDOTR 

NO. BOURII 
laiP. TRAMS. 
OUT OF THE 
nRPAmwaiT 

MO. BOURII 
EMPLOZEES 
TERMINATED 

NO. HOURU 
QIFIOIEES ON 
ROLL AT END 
nv unwru 

NO. SALARI 
E3IPL0ZEES 
FOR MONTH 

JAN. 302,616 177,179 304,627 784,422 1,743 15 166 2,840 37 

FEB. 324,a6 195,181 3U,800 834,397 2,840 32 281 2,703 42 

MAR. 749,440 296,483 319,300 1,365,223 2,703 * 29 236 2,713 58 

APR. 397,560 336,950 333,350 1,567,860 2,713 24 224 2,651 57 

MAI 1,264,680 327,500 228,330 200 1,820,710 2,657 25 364 «•/ 2,528 70 

JUISi 1,283,160 300,000 140,040 1,723,200 2,528 16 852 1,784 65 

JUH 550,324 155,672 130,290 836,286 • 1,784 47 879 •• 864 32 

AUG. 174,540 88,167 176,130 438,837 864 10 854 •* 0 24 

^OTAL 5,546,736 1,877,132 1,946,867 200 9,370,935 15,024 171 3,530 13,700 385 . 

* Black Powder P'orsonnel taJsaa off of Sbokeless I^rsbiiiiBl as of 
•March 1,1945 

figure Force 



UONIHIX FROODCTIDM BSD FESSOHHBL RETORT FOR 1945 
OF ROUED TOREGR PACmS 

DAS 
1945 

60}t/U 
FOOBIS 

113A1 
Inareasnts 

81 It/U 
Ponnds 

HlAl 
Inoremnts 

81 iVtl 
Pounds 

Mgtl 
iBoreineats 

Total 
Bounds 
Bar Month 

Total 
InorsaBnts 
Per Month 

Hotxrly Bnplqyeas 
on roll 

Old of Month 

Salary mployees 
on roll 

End of Month 

JAHIURI 58,111 9,069,133 85,354 5,558,010 134,709 4,7U,815 278,174 19,3a,958 252 10 

Tmaux£ 68,477 10,966,075 102,062 6,634,030 106,068 3,712,380 276,607 21,312,485 288 8 

UARCH 45,735 6,619,215 136,620 8,880,300 176,582 6,180,370 358,937 21,679,885 328 6 

APRIL 51,707 7,376,625 141,111 9,172,215 137,093 4,798,255 329,911 21,347,095 174 6 

HAT 50,212 8,267,023 U6,902 9,548,630 107,885 3,775,975 304,99 21,591,628 166 6 

JURE 51,932 7,621,561 134,915 8,769,475 116,173 4,066,055 303,020 20,457,091 146 5 

JDIT 37,252 - 6,172,633 35,498 2,307,370 67,500 2,362,500 140,250 10,342,503 46 4 

ADGDST 16,731 2,548,360 29,167 1,020,345 45,898 3,569,205 41 3 

TOTAL 380,157 58,640,625 782,462 50,870,030 875,177 30,631,195 2,037,796 U0,U1,850 1,441 48 
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Chapter XXI 

MAGAZINE AREA 

S37 %• 
1. Duties 

The Magazine Area personnel received and stored all incoming powders, 

made all intra-plant powder transfers, shipped (stenciling with marking 

instructions when necessary) all powders and powder products^ from the 

plant, and kept permanent records of all powder movement and storage. 

2. Organization 

In August, 1941, a Labor Pool was formed to take care of various 

plant operations, which at the time did not justify permanently assigned 

labor. About two dozen men had been employed in the Labor Pool when the 

first powder was received in the Magazine Area in September, 1941. The 

men were used as powder handlers under the direction of a foreman to 

store the powder and transfer it to the lines for bagging. A foreman was 

placed in charge of receiving and shipping the powder at the Line Magazines. 

After about ten days of operations, a chief clerk was sent to the department 

to take charge of all clerical work. Operations increased rapidly, and by 

December, 1941, the personnel had reached about 70 powder handlers and 10 

truck drivers. At this time it became necessary to appoint a Magazine Area 

supervisor and two more foremen. The work in this and other departments 

had assumed a uniformity that made it unnecessary to continue the Labor 

Pool. The superintendent of the Labor Pool had been directing the loading 

and bracing of railroad cars for shipment and was'later made loading 

supervisor. By January, 1942, the work had reached, such proportions that 

the department was compelled to borrow from 50 to 100 men from the Loading 

lines every few days in order to keep up with the work. In February, 1942, 

.A. 

DECLASSIFIED 
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the department personnel had reached about 160 eaqplosives handlers —^ v; 

approximately 100 men on the d-4 shift and 30 men on each of the other 

shifts. After the addition of a truck forauan and an assistant supervisor 

in April, 1942, the supervisory and office force consisted of the supervisor, 

assistant supervisor, supervisor of loading, 3 foremen in charge of shifts, 

a truck foreman, a line magazine foreman, and 4 office clerks. The 

explosives handlers worked in crews varying from 4 to 15 men under the 

directions of a man designated as work leader. The personnel organization 

remained about the same until April, 1943, when producti<»i began to decrease. 

Bagging Operations were discontinued in late May of that year, and the 

Magazine Area began operating as a Storage Depot with the former assistant 

supervisor and 2 foremen in charge of operations, *ftiich were carried on 

with about 5O explosives handlers for a few weeks, but this number soon 

had to be increased to about 80. 

On September 19, 1943, Radford Ordnance Woiks officially took over 

management of New River Ordnance Plant, and the.Magazine Area continued 

operating as a Storage Depot under the direction of a supervisor, who was 

classified as line supervisor, and two foremen, both of whom were classified 

as house foremen. Bie supervisory organization remained the same throughout 

the dormant period of the Loading lines and up to the close of this history. 

The operating personnel was increased at intervals until it consisted of 

146 men. (See Organization Charts on pages 539-543*) 

3. Area Description 

In September, 1941, vHaen the Magazine Area was turned over to Hercules 

Powder Company for operations by the construction contractors, it consisted 

of eighty-seven 80-ft. and two 40-rft. Igloos spaced from 400 to 1200 feet 
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% 
apart and in eleven rows containing from 3 to 12 Igloos each. The rows 

ran in a general north and south'direction, approximately eight hundred feet 

a^jart. The Igloos were so arranged that all faced in the same direction, 

east. The hard-surface road system was designed in a manner ccmparable to 

a street running the len.gth of each row in front of the Igloos with a drive 

looping therefrom to service each. Border roads connected the ends of the 

row roads, and inter-crossing and connecting roads were place.! where 

necessary because of topography and in order to expedite travel, within 

the area. Four railroad loading platforms aligned fro,m 400 to 600 feet 

apart along a railroad spur which ran from the W-ot Yard, through the plant 

site, to the southwest corner of the Igloo Area and a construction shack 

facing the loading platforms from acroso to:-, jirio p.iant road enterirr.g the 

area completed the structural arrarige;.;ect of the area at that time. 

A building, formerly used for Guard Heaaquorter.s, was moved into a 

hallow about 300 yards from the southwest carnor of the Igloo Area and was 

made ready for occupancy as an Office and Canteen Buildin^:' in February, 1942. 

The construction shack, formerly used as the tl-r'azine Office, w-s improved 

and used as a Field Office by the government inspectors and checkers. In 

March, 1942, another used building, about 20 by 4C feet, was Tolaced about 

150 feet east from the loading platform nearest the Igloo Area and used 

as a Carpenter Shop. An area about 100 by 50 yards north of the Carpenter 

Shop was used as a lumber yard. 

Storage capacity for the area was greatly increased when, in I/iarch, 

1943, Radford Ordnance Works completed construction of fifty-nine 27-by-62-

foot barricaded Magazines, The Ma.gazines were built on the outskirts of 

the Igloo Area and practically surrounded it on the south, east, and north 

sides. Sufficient distances were maintained, and barricade arrangements 

" DECLASSIFIED 
"AuthorityJ 
B\CmSARA nate 
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were such as to permit capacity storage of cannon and small-arms smokeless ^ 

powders in both Igloos and Magazines. The 89 Igloos and 59 Magazines •' 

occupied.approximately 1,650 acres of land on the northeastern portion 

of the plant site. 

4. Storage Limits and Capacities 

Maximum storage limits, as determined by distance tabl'-s in the U, S. 

Ordnance Safety Manual, permitted 500,000 lb. of smokeless vtannon powders 

or 250,000 lb. of small-arms powders per Igloo or tegazine. Maximum storage 

was attainable only when powders came packed in the less bulky type con­

tainers, such as Navy and metal-lined plywood containers. Since smokeless 

cannon powder usually came in 150,000-lb. lots, it proved more satisfactory 

for temporary storage to store three Ict-s or 450,000-lb. in Igloos and 

Magazines if physically possible. The department considered powders that 

were expected to be moved within six months or less to be in temporary 

storage. Space in the Magazines was suitable for temporary storage of only « 

two 150,000-lb. lots of smokeless cannon powders packed in containers of 

the metal-lined wooden-box type. However, space in the Igloos would 

accomodate three such lots. YJhen three 150,000-lb. lots of powder were 

stored in an Igloo or Magazine, 1 was stacked across the back and the 

other 2 along the sides, leaving a 3^- to 4-foot aisle, running from the 

doorway in the center of the building the length of the two side lots. 

When only two 150,GG0-lb. lots of powder were stored in a Magazine,"they 

were stacked on either side of an aisle running the full length of the 

building. It took -considerably more space to store pov;der that was packed 

in metal containers of the type used for packing the 155 MM How., Ml, W4 

charge. The containers were bulky and heavier than the powder content, 

and more than 11,000 containers were required to pack a 150,000 lb.-lot of 

'Authorityj 
BvJty^ARA Date 
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'%4'fl Co 

powderv The department could place for temporary storage only one 150,000 

lb,- lot of powder packed in the above-mentioned containers in the Magazinesj 

one and one-half lots could be stored in the Igloos. Small-arms powders 

and other powders falling in that category varied in lot size from 5,000 lb,, 

to 60,000 lb. The density of the powder and the powder pack determined the 

physically possible storage weight per Igloo or Magazine, It was found that 

either storage building would accomodate the maximum limit in all small-

arms and high-explosive powders ye'ff received for storage except ,30 calibre 

and ,45 calibre, vyhich were limited to an approximate 150,000 lb, 

The two forty-foot Igloos were used exclusively for storage of black 
% 

powder since operations started. Each accommodated a working storage of 

approximately 150,000 lb. of black powder. Working storage meant an 

amount of space wherein powder was moved frequently — all or any part 

of which must be made readily accessible for use without disturbing 

storage arrangements. Working storage proved very essential for expediting 

movement of materials used constantly in production. It was necessary to 

assign other Igloos and Magazines for working storage during loading Line 

Operations at this plant, 

54 Operating Equipment 

The original trucking equipment consisted of six JS-g-ton Mack Diesel 

tractors, twenty-five 5-ton La Peer drop-trailers, six 5-ton and one 2-ton 

Mack Diesel van-type trucks for transporting powder within the plant, and 

three g-ton pick-ups for transporting dunnage and other working materials. 

Other automotive equipment consisted of 3 vehicles for use by supervisory 

personnel and 2 large buses for transporting operators. Other equipment 

included about 3 dozen two-wheeled hand carts and about 1 dozen four-wheeled 

floats suitable for moving powder to and from the railroad cars and trucks, 

DECLASSIFIED 
'Authority. 
ByO^ARA Date 
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'' 

AboTit 3 dozen small Edison battery lamps furnished lighting for work in 

Igloos when necessary. 

In April, 1942, one g-ton pick-up truck and one 1-ton pick-uj. truck 

equipped with enclosed bodies were used for transporting small quantities 

of black powder and igniters. Early in the summer of 1942, the use of hand 

trucks and floats was superseded by the use of approved gravity conveyors,-

which proved to be a m.ore efficient means of handling powder^ At about the 

same time a power saw was installed in the Carpenter Shop to facilitate 

prepiaration of dunnage for bracing railroad cars,-• Later, the small Edison 

battery lamps were replaced by four large Edison battery flood lights. 

The above constituted all major changes in equipment until Loading Line 

Operations were discontinued. At that time three of the 5-ton van-type 

trucks were declared as excess equipment, and were therefore tiu'ned over 

to the Wcir Department, Ttie g-ton pick-up truck which had been converted 

into a powder truck was taken for use by the War Department, A couple -of 

months later the two large passenger buses were -sent from the plant, and 

immediately two Ig-ton stake-body trucks were converted for use for 

transporting workmen^-Later, as personnel increased, it became necessary 

to increase the passenger transportation equipment until, at the present, 

there are four Ig-ton stake-body trucks and one 28-passenger bus in service. 

In June, 1944,-two of the vehicles used by supervisory personnel were 

replaced by twp) radio cars, which greatly added to operating efficiency 

by improving comraunifialions. 

Later the department received four 2^- to 5-ton four-wheel-drive 

Studebaker tractors and'fourteen 15-ton drop-trailers to be used in powder 

hauling as soon as the brake system was coordinated for \ise with that 

of the tractors,-

"MeLASSltTED 
'Authorityj^ 
ByOMsARA Date 
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77/, 

6. Operations and,Procedure 

IWhen the powder was received into the Magazine Area, the loaded freight 

cars were spotted at the loading platforms. The cars were opened, and 

bracing dunnage was removed by men assigned to that work. A powder 

trailer was spotted at the platform directly across from the freight-car 

door. The powder handlers, working in crews of from 8 to 12 men, started 

unloading cars. Originally the men used the two-wheeled hand carts to cart 

the containers of powder, one container per man at the time, from the car 

across the platform into the trailer. Two to six of the men worked at 

removing the powder from the stack in the car and at placing it in readiness 

for the other men to cart away. The men frequently alternated between 

removing powder from stack and working with hand c.2rts, because the latter 

work was less strenuous. When the trailer was loaded, it was pulled out 

and dropped, and an empty trailer was moved into position for loading by 

a tractor driver assigned to the work of 'shifting for several unloading 

crews. Another driver picked up the loaded trailer and pulled it to the 

assigned Igloo or Magazine, where another crew of from 12 to 16 men were 

unloading the powder and stacking it in the building. The larger crew was 

necessary in order to unload the trailers as fast as the platform crew 

could load them. The Igloos and some of the Magazines had low platforms; 

hence the men were required to lift the powder down from the trailer, place 

it on four-wheeled floats, push it into the building, and stack it. The 

men alternated between the lighter and heavier work. Average crews of the 

above-mentioned numbers, working in the manner described, could unload and 
» 

store approximately 150,000 lb. of powder per day. Including tare weight 

and considering that each container of powder had to be lifted four 

different times to complete the above-described storage operation, the 

average weight handled per man per day was about 35,000 lb. 

nOilE^ ] 
Authority.^lW^52£^ 
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TiVhen the hand carts and floats were replaced by the gravity conveyors, 

it was still necessary to lift each container of powder four distinct times 

to" complete the operation of unloading and storage, but the lifting was not 

very strenuous except perhaps for the placing of the contrdners in the fin>al 
* 

stack. Clarification of the above statement may be m?vde by pointing out 

that the conveyor sections could be raised arid lowered to conform with the 

height of the powder stack, thus permitting powder containers to be handled 

on the same level without sheer physical force to raise and lower them. The 

use of conveyors to move powder increase-, the average weight handled per man 

per day to as high as 65,000 lb. Conveyors are now used wherever possible, 

because they can be used advantageously in handling almost all types of 

containers^ 

The methods of moving powder were virtually the same in all operations. 

The amounts possible to move vdthin a specified length of time were controlled 

by several factors, let us assume that a crew of men were assigned to the 

work of supplying a Loa -.ing Line with powder^, The Line Incoming Magazine 

had a limit of 50,000 lb, of powder but, at the time of assignment, it 

already contained 10,000 lb. The crew must then limit their loading for 

that line to 60,000 lb, of powder, which could be placed on four trailers. 

The crow must move to the place of storage, set up equipment, load four 

trailers, take down equipment, and move to finother assignment. Time spent 

in moving and setting up equipment in an operation of the nature just 

described very'nearly equalled the time spent in loading pcnwder. If enough 
I 

conveyor equipment were avilable to place a setup in each storage building 

that contained a powder lot which was in process of bagging, then only the 

number of men capable of maintaining a constant supply of pov/der to a Line 

" DECLASSlfiSi) 
'Authority, NNJi'7-^oo/ : 
By^l^ARA Date i 
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Magazine would be assigned to that work. Thus, working efficiency could be 

increased almost 100 per cent in supplying powder to the Loading lines. 

Quantities of powder packed in containers and container types were other 

factors influencing possible amount of powder movemenr. 

In Juno, 1943# the plant was issued its first instructions to mark 

certain information data on each container of powder in an out-going shipment. 

Since that time, it has been necessary to mark a large percentage of 

shipments, especially those loaded for export. At first stenciling marking 

instructions on the containers was tried hut later methods of stamping 

marking instructions on containers with rubber stanps were dovisedi Containers 

wore usually stanped as they passed along the conveyor line from the trailer 

into the freight car. 

During the earlier period of operations, Ordnance specifications wore not 

always available for loading and bracing the numerous typos of powder 

containers in freight cars for shipment. Later, the department usually had 

to develop a loading plan for any new-type container, because shipments had 

to be made before loading specifications were received. The general plan 

of loading followed before June, 1943, was to stack powder containers 

conpactly in each end of the freight car and leave about four feet of space 

in the center of the car for bracing, Spacing was usually acconplished by 

placing a gate against the powder containers on each side of the space and 

making the gates secure by nailing numerous staunch cross studdings between 

the two. The method required a vast amount of workmanship, time, and 

material. Later, whenever possible with the type of powder containers 

involved, the containers were stacked compactly in each end of the car but 

the stacks were brought as nearly together in the center of the car as 

possible. The space varied from a^couple of inches up to twelve or more 

Authority; 
B)3^ARA Date ; 
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• 
inches. The space, if not too large, could be filled by dropping boards 

' in pairs' perpendicular to the floor of the car into the space at intervals 

along the tops of the stacks, and loading was thereby made secure by 

driving wedges between the pairs of boards. When the space was too large 

for wedging, gates and cross-studding had to be used. 

During the first stages of operations, some difficulty was experienced 

in ascertaining correct amounts of powder lots received into the department. 

Later a method was developed which proved more satisfactory than any yet 

used. The house foremen in charge of unloading a car of powder counted 

each trailer load of powder and entered the number of containers with other 

relative information for each trailer load on a tally sheet, which designated 

the place of storage. The house foreman in charge of stacking the powder 

in storage counted the containers after they were stacked and listed the 

number of rows and the number of containers in each row on a tally sheet. 

The reverse side of the tally sheet had a combination diagram of both an 

Igloo and a Magazine with dimensions shown. The house foreman sketched 

the stacking arrangement of the powder lot on the diagram. The tally 

sheets were turned in to the office, checked with shippers' documents, 

and, when all were in agreement, permanent ledger entry was made. The 

diagram representing the stacking arrangement was posted lightly in pencil 

on a 3"-x-4" card, one of which represented each Igloo and Magazine in the 

area. The cards were displayed in numerical order of storage buildings on 

a large board. The arrangement was especially helpful in quickly determining 

locations of unoccupied space and in designating the order in which powder 

lots should be removed from storage. 

Intra-plant powder transfers were directed by issuing delivery tickets 

in triplicate sheets of white, blue, and yellow. The yellow copy was signed 

.-7 '; • •' •' \ 
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REPRODUCED AT THE NATIONAL ARCHIVES 

'Authority,^ 

'-'d 

by the receiver of the other two copies and was retained at the point of 

issue (Magazine Office or Loading Line), The white and blue copies accon^anied 

the shipment. The blue copy was retained by the received, who signed the white 

copy and returned it to the shipper, 

7, Accident Experience 

Lost-tiine injuries, which amounted to an approximate one for each 30,000 

man-hours worked, varied in nature. One resulted from a hernia sustained 

while a man was lifting materials; another was due to the displacement of 

cartilage disk from between vertebrae sustained while a man was twisting 

his body and lifting materials onto high stack. Three or four injuries 

wfere caused by men straining their backs vhilc handling materials. Two 

resulted from sprained ankles when men stepped from vehicles onto something 

uneven. Two or three men lost time because of* severe reactions from 

compulsory vaccinations,. Most of the other lost-time cases were caused 

by severe contusion or broken digital bones resulting from injuries 

sustained from falling materials or fingers being caught between materials 

in movement. 

The trend of the minor injuries was definitely upward when there were 

a number of inexperienced personnel working and when operations were suddenly 

increased. Minor injuries varied in frequency from about 1 per 2,000 man-

hours to 1 per 800 man-hours when computed in monthly periods for the past 

eighteen months. These injuries consisted principally of minor abrasions, 

slight lacerations, and bruises. 

DECLASSMil) 
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F0RD8R HAHDLH) Hi 19A1 H.R.O.P. 

TYFK POHDER 

Black 
105 mi How. V2 & HZAl 
155 mi How. U2 W.B. 
155 mi Con, KL 

105 HH How. 112 & I12A1 CHAHOES 

TOTALS 

OH HAND 

B-1-41 

0 
0 
0 
0 

RECBITED 

Lbs. 

209,150 
3,654,381 
5,874,306 
3,463,175 

13,201,012 

-Tb . 
LQADIHO LIHBS 

Lbs. 

31,013 
1,805,966 
1,405,789 

3,242,768 

Prom 
LQADna UNBS 

No. Charges 

607,216 
165,387 

772,605 

Height - Lbs. 

1,821,654 
1,395,452 

3,a7,106 

SRIPPm 

No. Charges 

449,784 
165,387 

615,171 

Charges & Bulk 
Hei^t > Lbs. 

1,349,352 
1,395,452 

2,744,804 

ON HAND 

12-31-a 

151,740 Lbs. 
1,848,415 • 
4,468,517 • 
3,463,175 " 

157,434 CHCS 

_^157^ 434 CMOS 

.1 
0 

1 

Black: To Igniter lines 57,410 Lbs. 
Prom Igniter lines 57,410 Lbs. 

COffilNED T0TA18t 
22,520,510 Lbs. Net 

Tmasferrsi withont elfectlng inventorjr 26,987 Lbs. Net 
5«112,7a Lbs. Tare 

27,660,238 Lbs. Gross 



•• i 

POWDER HAMDLED IN 1942 N.R.O.F. 

To From 
TTPE P07®ER ON HAND RECEIVED LOADING LINES LOADING LINES SHllTH) ON HAND 

1-1-42 Lbs. Lbs. No. Charges Height - Lbs. No. Charges Charges & Bulk 
Height - Lbs. 12-31-42 

Black 151,740 Lb 822,516 1,583,532 791,766 170,895 Lbs. 
105 MK How. M2 St M2A1 l,848,a5 Lb 15,115,111 13,346,310 4,440,000 13,320,000 4,440,000 13,323,520 3,613,696 " 
105 UI How. 112 St 1(2A1 CHARGES 157,434 Cg 157,434 CHGS 
155 MM HOW. M2 7!.B. 4,468,517 Lb 3,776,054 8,085,599 980,973 8,276,959 980,973 8,435,931 0 
155 MM Gun, Ml 3,463,175 " 25,767,857 16,752,751 537,ai 16,995,623 537,ai 17,053,607 12,420,297 Lbs. 
155 MM HOW. Ml for M3 G.B. 0 7,104,339 5,908,306 1,070,237 6,086,973 1,070,237 6,142,245 1,U0,761 " 
8" Gun, MK V-1 0 2,494,497 1,171,297 10,500 1,181,906 10,500 1,234,046 1,271,060 « 
8" How. IQ for Ml G.B. 0 1,681,332 1,022,192 77,802 1,035,739 77,802 1,035,739 659,140 " 
10" Gun 0 523,160 523,160 3,271 542,986 3,271 542,986 0 
155 MM How. Ml, M1917 0 60,086 

542,986 3,271 542,986 
60,086 " 

75 MM Gun, Ml 0 2,048,382 123,768 1,924,614 " 
37 MM AA Gun, Ml, A2 0 527,995 10,050 517,945 " 
37 MM Gun, M4 0 651,204 76,719 574,485 " 
40 MM Gun 0 l,ai,062 105,146 1,305,916 • 
57 Gun 0 1,294,202 135 1,294,067 " 
.30 Caliber 0 550,958 550,958 0 
.50 Caliber 0 1,903,245 • 801,684 1,101,561 " 
12" Gun 0 444,280 

801,684 
4U,280 " 

8" How. Ml, M2 W.B. 0 491,780 491,780 • 
.45 Caliber Pistol 0 412,888 412,888 " 
90 MM AA Gun 0 594,845 40,U0 554,735 • 

1 Mixed Lot Remnants 0 1,976 
40,U0 

1,976 " 
4.7 AA Gun Ign. Assembly 

i 

0 52,000 26,000 52,000 

-= 

26,000 0 

TOTALS hi 67,675,793 48,393,147 7,172,194 47,468,162 7,172,194 49,502,644 

Black: To Screen St Dry House 803,361 Lbs. 
From Screen St Dry House 785,766 Lbs. 

COIffilNED TOTALS: 

Transferred without effecting Inventoiy 
2U,628,873 Lbs. Bet 

1,197,650 Lbs. Net 
67,398,989 U»s. Tare 

283,225,512 Lbs. Cross 



FOWBR HARDUD IN 1943 

TTPB FORDER 

Black 
105 m H(Mf. H2 & UZAl 
105 MM Hon. 112 & 1I2A1 CHARBES 
105 UI How. 112 H.E.A.T. 1167 
105 Ul How. ID H.E.A.T. 1167 
105 UN How. ID 
155 UN How. KL, ID G.B. 
155 UN Gun, KL 
8" How. m, 112 W.B. 
8" How. KL, Ul G.B. 
8» Gun, MK V-1 
12" Gun 
75 UN Gun, N1 
37 NN Gun, N4 
37 NN AA Gun, Ul, A2 
57 UN Gun, U. 
.50 Caliber 
40 UN Gun 
.45 Caliber Pistol 
90 UN AA Gun 
155 UN How. KL, N1917 
20 NN Gun 
7/8" Stick 
3" ftin 
.30 CaUber 
50/50 Diy PentoUte 
37 UN Gun^ N3, N5, N6 
3/8" Stick 
Rolled, Trench Nortar 
76 NN Gun 
4.7 AA Gun Ign. Assembly 
Nixed Lot Remnants 

TOTALS 

ON RAND 

1-1-43 

170,895 Lbs 
3,613,696 " 
157,434 Chg 

0 Lbs 
0 
0 

1,140,761 
12,420,297 

491,780 
659,140 

1,271,060 
444.280 

1,924,6U 
574,485 
517,945 

1,294,067 
1,101,561 
1,305,916 

412,888 
554,735 
60,086 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1576 

RECEIVED 

Lbs. 

^182 

444,725 
5,449,269 

U9,942 

2,205,779 
17,601,691 

328,720 
480,075 
2,089 

839,400 
190,189 

8,370,432 
899,627 
119,817 

2,244,631 
1,247,702 
207,440 

2,823,553 
45,817,666 

273,413 
919,950 

1,442,143 
131,040 
26,480 

748,616 

12,293 

92,946,682 

To 
LOADING UNES 

Lbs. 

836,a6 
4,537,129 

16,859 

2,821,9U 
13,440,881 

456,746 
565,388 
656,689 

1,283,680 
933*692 (G 

1,636,875 

287,848 
91,685 

303,079 
512,316 
4U,103 
16,106 
42,758 
6,501 
4,820 

idnverted to 105' 

(B: acl 

26,480 

Ik) 10,050 

25,585,924 

Prom 
LOADING LINES 

No. Charges 

20,100 

3,366,191 

Weight - Lbs. 

418,208 
4,910,625 

436,269 
110,595 
400,973 

2,913,798 
U,044,758 

464,054 
569,216 
784,190 

1,302,960 

25,709 

10,050 

26,391,405 

sHXPrao 
No. Charges 

1,794,309 

287,848 
91,685 

303,079 
512,316 
444,103 
16,106 
42,758 
6,501 
4,820 

20,100 

3,523,625 

At Bulk 
- Lbs. 

45,525 
7,657,713 

539,352 
110,595 
600,973 

2,913,798 
26,808,807 

515,188 
869,263 

1,181,385 
1,302,960 

895,681 
320,338 
211,940 
572,332 

1,025,981 
110,242 
316,967 

1,869,104 
1,307,788 

7,500 
1,369,708 
35,708,346 

73,790 
120,000 
21,600 

120,960 
12,478 
300,287 
10,050 
10,560 

86,731,211 

OH HAND 

12-31-43 

Chgs 
Lbs. 

156,605 Lbs. 
2,251,050 • 

0 
0 
0 
0 

524,626 
3,817,058 

312,620 
273,780 
219,265 

0 
285,430 
254,U7 
306,005 
7a,735 

8,446,012 
2,095,301 

a5,738 
930,262 

0 
199,940 

1,453,845 
10,109,320 

199,623 
799,950 

1,420,543 
10,080 
13,231 

448,329 
0 

3,709 

35,468,204 IBS. 

Black: To Screen At Dry House 413,490 Lbs. 
Prom Screen At Dry House 413,490 Lbs. 

CONBINED TOTALS: 

Transferred witliout effecting inventoiy 
230,779,842 Lbs. Net 

2,227,356 Lbs. Net 
77,427,000 Lbs. Tare 

310,434,198 Lbs. Gross 



Blaek 
3"0on 
8»0un, MKV-l 
8" How. Ml, Ml O.B. 
8" How. MI, M2 H.B. 
20 MM Onn 
.30 Caliber 
37 181 CKm, Mb 
37 181 Gun. M3, M5, H6 
37181 U Gon, Ml, A2 
bOMMOua 
.45 CaUber Pistol 
.50 CaUbar 
57101 ana, MI 
75 101 Ona, ML 
76101 Ooa 
90 181 Qua, Ml 
90 181 AA Ooa. 
105 MM How. M2 k M2A1 
155 MM Ooa, Ml 
155 MM Row. MI, M3 O.B. 
155 MM How. MI, H4 
155 MM How. Ml, M4 CHARSB3 
3/8" Stiok 
7/8" Stiok 
Boiled, Treach Mortar 
Flash Redooere, (T-1) 
50/50 Drx PeatoUte 
Mtxrt Lrt Beanaate 

TOTALS 

Black: To Serosa k Dry Hoose 575,263 Lbs. 
From Serosa & Dry House 569,628 Lbs. 

COIBIHED TOTALS: 

Transferred without effecting Inventory 
197,240,227 Lbs. Met 
7,059,024 Lbs. Met 

69,553,851 Lbs. Tare 

273,853,102 Lbs. Cross 

S o 
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FOnDBR HANDUD ZM 1945 M.R.O.P. 

nPB FOKDBR 

A2 

Bluk 
3" Qui 
.30 CoUbar 
37 MM Gun, 114 
37 MU AA 6un, la, i 
.45 Caliber Piotol 
.50 Caliber 
571BlQun, la 
76101 Gun 
90 lot Gun, Ml 
90 Ul AA dun 
105 lot Htm. 112 0 1I2A1 
105 lot Row. 112 & 112A1 CHARQBS 
155 ifll Gun. Ml 
155 MM How. Ml, M4 
155 101 How. Ml, M4 CHAKSS 
3/e* Stick 
7/0" Stick 
Rolled, Trench Mortar 
Plaah Reducer, T-1 
Flaah Reducer, T>2 
Flaah Reducer, T-3 
Flaah Reducer, T<-4 
10" Mortar 
Fin Aaaenbljr Tor 10" Mortar 
50/90 DI7 PentoUte 
Mixed Lot Reanante 
Cyclotol 

TOTALS 

CM HARD 

1-1-45 

103,770 Lbs 
16,000,092 " 

49,933 " 
90,500 " 
144,930 " 
440,226 " 
50,063 " 

360,435 " 
90,670 " 
27,257 " 
4,030 " 

19,496,224 " 
0 Chgt 

1,030,371 Lbs 
17,467,640 " 

22,633 Chgi 
0 Lbs 

49,420 " 
200,633 " 
30,050 Chg4 

0 
0 
0 
0 
0 
0 

2,U9 
0 

Lbs 
Chgc 
Lbs 

N 

56,433,4L7 IBS. 

RBBRITBD 

Lbs. 

2,516,264 
353,760 

40,050 
U7,925 

10,440,297 
370,005 Cg 

23,225,967 

30,029 

2,007,030 
(Blaci 

51,293 

1,440,000 

1,900 

40,343,315 

To 
LOADIHO LIMBS 

Lbs. 

793,920 

16,160,090 

24,917,020 

2,040,304 
If) 1,629,467 

34,050 
10,613 
1,312 
2,310 

45,597,190 

Frop 
LOADIHO LIMBS 

Mo. Charges 

5,503,016 

1,079,256 

1,013,037 
90,000 
42,450 
21,000 

200 

9,430,559 

Height - Lbs. 

396,964 

16,751,440 

25,369,956 

2,126,161 
1,629,467 

34,050 
10,613 
1,312 

2,310 

60,301 

46,390,662 

SHIPPBD 

No. Charges 

5,442,016 

1,755,421 

1,023,037 
10,000 
7,500 
20,000 

200 

9,050,974 

11,500 
12,003,565 

49,933 
90,500 

144,930 
76,094 
90,113 

U7,925 
15,015 
27,257 

10,230,517 

1,030,371 
27,523,913 

30,029 

2,242,U5 
1,630,454 

3,750 
1,075 
1,249 

2,310 
60,050 
70,000 
1,900 

64,303,701 

CM HAND 

10-31-45 • 
H 

M 

II • 
« 
II 

« 
II 

5U,530 Lbs. 
4,350,207 " 

0 
0 
0 

371,332 
0 

360,435 
75,663 

0 
4,030 

19,002,354 
511,005 Chgs. 

0 Lbs. 
U.950,065 " 

146,460 Chgs. 
0 Lbs. 

49,420 " 
131,325 " 
20,050 Chgs. 
00,000 " 
34,950 -
1.000 " 
40,975 Lbe. 

0 Chgs. 
1,379,950 Lbs. 

0 " 
0 " 

39,1U, 
794. 31 

'4 LBS. 
CMOS. 

Black: To Screen 6 Diy House 2,066,900 Lbs. 
Frco Screen 6 Dry House 2,155,206 Lbs. 

CCMBIMBD TOTALS: 

Transferred without effecting inventoiy 
200,057,222 Lbs. Met 
1,052,711 Lbs. Met 

104,153,735 Lbs. Tare 
3U,063,66S Lbs. Gross 

. 'C -^1 



O 

I ii ^ o 

O); 
'C/5 

i-V't •',.. .r.. 

SUiaiART OF POnDER HANDLS) H.R.O.P. 

S s 

TEAR RECEIVED TO LINES 
Frott 

LOADING LINES SHIPPED TRANSFERRED 
without 

ON HAND 
at end 

TOTAL LBS. HANDLED 

Weight - Lbs No. Charges Weight - Lbs No. Charges Chgs. & Bulk 
Weight - Lbs 

affecting 
inventory-lb 

of 
year NET GROSS 

Bulk 
Powder "lbs 

19a 
Charges 

13,201,012 3,326,575 

772,605 

57,ao 

3,217,106 615,171 2,7U,804 
58,000 

9,931,847 

157,434 
22,547,497 27,660,238 

Bulk 
Powder-lbs 

1942 
Charges 

67,675,793 48,404,742 

7,172,194 

791,766 

47,468,162 7,172,194 

2,034,482 

47,468,162 
3,566,948 

27,960,182 

157,434 
215,826,523 283,225,512 

Bulk 
Powder-lbs 

1943 
Charges 

92,946,682 25,605,915 

3,366,191 

442,917 

25,947,488 3,523,625 

60,275,662 

26,455,549 
2,098,580 

35,468,204 
233,007,198 310,434,198 

Bulk 
Powder-lbs 

19U 
Charges 

104,290,051 5,432,132 

1,093,380 

584,658 

4,391,793 1,040,697 

78,477,3U 

4,623,885 

1 

7,215,804 
56,433,437 

52,683 
204,299,251 273,853,102 

Bulk 
Powder-lbs 

1945 
Charges 

lbs 

48,343,315 

(370,005) 
1,110,015 

45,660,153 

9,430,559 

465,345 

45,925,317 9,058,974 

20,434,970 

45,446,495 
2,089,069 

39,U6,974 

794,273 
211,487,617 3U,063,668 

Bulk 
Powder-lbs 

TOTAIS 
Charges 

lbs 

326,456,853 

(370,005) 
1,110,015 

128,429,517 

21,834,929 

2,342,096 

126,949,866 21,410,661 

161,222,458 

126,738,895 

15,028,401 39,146,974 

(794,273) 
3,655,180 

^,168,086 1,209,236,718 ^ 

ORAHD TOTAL-lba 327,566,868 128,429,5X7 129,291,962 287,961,353 15,028,401 42,802,154 887,168,086 1,209,236,718 . j 

e \l • 
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% 

•y''.. ^5'(-
8. Resume' of Activities for the Year 1%5 ' 

a. Organization Chancres 

Changes in personnel consisted principally in the addition of employees 

to operate 3 shifts instead of 1. The supervisory force vjas increased by 3 

magazine shift foremen, each responsible for operations on the shift to which 

he was assigned; and 1 magazine foreman, who was responsible for checking and 

inspecting all powder shipments and executing all relative documents. The 

clerical personnel was increased, by 2 for about four months. The operating 

force reached a high of 273 men in March. 

The magazine foreman, in charge of checking and inspecting pcv;der 

shipments, previously served as tiie shipping clerk under the supervision of 

the Stores Department. 17hen he was placed undsr the Magazine Area supervisor, 

his duties remained practically Uiic.h,--.i.g-;u. After the checkers and inspectors 

who were in his charge were released, the house foremen becam ewholly 

accountable for checking and inspecting shipnpnts. Thus', a wage savings of 

approximately $1,600 per month was accomplished. 

l^ffiprovement5 in Methods of Operation 

In a previous section — "Operations and Procedure," it was pointed 

out that the working effi.ciently in supplying the Loading lines with powder 

could be greatly increased if, enough conveyor equipment v-ere available to 

place a complete conveyor setup in each Storage Building from which was being 

removed powder to supply the Loading lines. In July sufficient conveyor 

equipment was received. After several days of experimenting, it was deter-

iTiined that the time, required to supply the Loading lines was reduced from an 

average of 6 hours to 3 hours per day. The same crew of worlcmen was used 

throughout the experiment. )J .". ta wer's taken while six different powder lots• 

were in process at the Loading lines. 

^ -,1. 
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REPRODUCED AT THE NATIONAL ARCHIVES. , 

•In June the department vsas able to put into effect an arrangement 

resulting in the elimination of one handling of smokeless povjder at the in­

coming Loading Line Magazines and one handling of completed charges at the 

Line Shipping i,iagazines. The trailers, loaded vdth powder, were placed in an 

easily accessable position at the Incoming Magazines for Loading Line worlcmen 

to obtain their supply of powder directly from the trailers. Empty trailers 

were placed at the Shipping Magazines to receive the completed charges without 

unloading them into the Magazines. Previously the powder had been stored in 

, the Incoming Magajsi-nes and later picked up by Loading Lixie workmen for transfer 

to the Operating Buildirig. Completed charges had been stacked in the Shipping 

Magazines to be rehandled by Magazine Area men. Briefly, the arrangement 

eliminated the storage of povvder in Line Magazines; based on the then current 

production requirements, an operation vias eliminated which required the full 

time of eighteen workmen per day. The plan was wholly dependent upon having 

sufficient trucking equipment; because of curtailed schedules, the department 

had accumulated such equipment. 

It will be noted in a subsequent paragraph that there were ninety-one 

units of automotive and trucking equipment in operation at one time. Since 

the equipment was in use on all three shifts and since not all of the tractors 

and trailers were coordinated to be used interchangeably, it was not unusual 

for as many as twelve different drivers to operate one unit of equipment 

. within a period of twenty-four hours. The constant switching of drivers made 

it quite difficult to determine responsibility in occurrences of damage to 

the equipment. Eventually a set of forms were installed in each unit of equip-^ 

ment; each driver was required to record the date, startLng mileage, condition 

of truck or tractor and trailer at the start and the stop, number of the 

trailer pulled, stopping mileage, and signature. A note at the foot of the 

form stated "If condition of truck is other than OK at any time, tear this 

sheet off and turn it in — othervdse, turn in when completed." It was 

DECLpSIFiii) 1 
AuthorityJM-Z2S^ ; 
B\CJMVARA Date \ 
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REPRODUCED AT THE NATIONAL ARCHIVES , 

necessary for tlie foremen to stop a driver occasionally to nake sure that 

records were in oraer, but the drivers soon learned that the department could 

take just the records for a certain day and determine vihoither or not their 

complete time on duty was accounted for. The system iiipediately improved care 

of equipment and, as a result, damage soon became negligible. 

During the period from January 1, 1%5, to the close of operations, 

the department received, sent to and removed from the lines, ard shipped a 

total gross of 313^5o8,A37'lbs., includiiig poivder and tare weight. It required ^ 

267,308 inan hours to accomplish the above. As has been pointed out, all of 

the above weight had to be lifted four different times, 

c. Equipment. — Automotive and Trucking 

The depart-ment from time' to •h..m.o o'-:.'t--ined. additional equipment until, 

at the maximum, the foiloYiing units being operated: 

Use 
One Plymouth sedan Supervisor 
One Plymouth sedan . Dopa'rtment Foreman 
One Plymouth station wagon Department Foreman 
One 1/2-ton pick-up , Department Foreman 
One 1/2-ton pick-up Glean-up man 
One 1/2-ton picK-up M'jtorials for crating cars 
One 3/4-ton pick-up Removing dunnage from cars 
Four 1-1/2-ton stake-body trucks Crew transport 
One 29-33 passengei- bus Crew transport 
One l/2-ton weapon c.<arrier ' Crew 'transport 
Two 3/4-ton cai'i'y-axl Crew transport 
One 3/4-ton converted Pov.'dor hauling 
One 3-l/2-ton Mack-Diesel vans Povoder hauling 
Three 5-ton Mack-Diesel vans Pcn'xder hauling 
Five 2-l/2-tDn G.M.C. vans Pow'der hauling 
Siic 2-l/2-ton Mack-Diesel tractors Powder hauling 

.Four 5-ton (4-x-2 drive) Studebaker tractors Powder hauling 
Five 5-ton (6-x-4 drive) International tractors Powder hauling 
Twenty-five 5-ton Lapeer semi-trailers Pov;der hauling 
Twenty-six 11-ton semi-trailers Powder hauling 

Three of the above-listed powder-hauling and crew-transport trucks 

were used regularly to haul powder bags to and from the plant . 

Considerable difficulty was experienced with the 11-ton semi-trailers. 

They had to be loaded and uialoaded from the rear, the roads v;ere not wide enough 

^ DECLpSIF® 1 
Authority; 
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REPRODUCED AT THE NATIONAL ARCHIVES , 

to permit backing trailers at right angles to the loading platforms. The 

angle of ai^proach was changed at two. of. the Magasilne platforms in order to 

permit trailers to remain on hard-surface pavement after they had been backed 

Jjato position for loading at platforms. In other instances, the hard surface 

was widened to sixty feet directly in front of Magazine platforms. Both 

changes were satisfactory in overcoming the difficulties. 

The twenty-six 11-ton semi-trailervS consisted of 12 Kentucky models 

and 11 Reliance models. The Reliance ti'ailers were equ.ipped with a landing 

gear that rsn'iained permanently fixed at right .angles underneath the long -axis 

of the trailer; the landing wheel support's receded into a tubing in much the 

same manner as the mechanism in a hydraulic jack does if the jrsck were placed 

upside down on the ground. The mechanism worked perfectly and g.?.ve no trouble. 

In contract the Kentucky trailers wore equipped v;ith -a l.andirrj .go-ar that .folded 

underneath the bottom of the trailer. The arra/i,geme.at was constantly giving 

trouble as a result of the gear's'folding b.ack after the trailer had been loaded 

and dropped. The front end of the trailer would tho.;n drop to the ground -and 

had to be raised and repaired before being returned to service. The mishap 

could have been prevented in laost cases if the driver had j"nade certain that 

the landing gear w.as directly perpendicular with the ground before he removed 

the supporting tractor. The precaution required a gre.at deal of tii'ne and labor, 

especially when the trailer was hoavily loaded and road surf.aces wiere not level 

and smooth. 

d.' Accident Experience 

The record of lost-tiiiie injuiy was 3 injuries and 3S days lost for 

275.HA man-hours ogDosui^e. Each of tho injuries was sustained vhile moTn were 

handling powder, 2 being hand injuries and 1 a leg injury. The average 

frequency for minor injuries was 1 for each 1234 man-houi's exposure. The 

total was 223 injuries, consisting principally of minor abrasions, slight /r 
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lacerations, and bruises. The average for iTiinor injuries reniainfid'about the 

same for this last phase of operations as it was up imtil the end of 194Aj but 

the lost-tii-ne injuries were reduced to less than one-third in frequency. 
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Chapter mi 

PLACING THE PLANT IN A SHUTDOWN CONDITION 

1. Introduction 

The New River Ordnance Plant was classified on August 29, 1945 as a surplus 

plant by the Ordnance Department, By order of the Field Director of Ammunition 

plants, this plant was prepared for acceptance by the Ordnance Department in 

a manner prescribed by the '•Manual for Shutdown Procedure," approved by the 

contracting officer's representative and the operating manager. New River 

Ordnance Plant, 

Except for preliminary cleaning of Explosives buildings conducted by 

operating personnel, all work pertaining to shutting down the plant was 

carried out under the supervision of the plant engineer. Inventories of 

Class "A" Property were made by operating supervisory personnel assigned to 

the Engineering Department for that purpose. These people were assisted in 

making the Inventories by such Maintenance Department personnel as was re­

quired to identify specifically certain equipment, fittings, etc,, in order 

that proper nomenclature could be applied and the location definitely 

detezmlned, 

2, Bag Manufacturing Department 

When orders dated August 15* 1945 to shut the Bag Manufacturing Department 

down were received, many bags were in the process of being manufactured. Indi­

vidual pieces had been cut and stored in anticipation of completing existing 

orders. In order that this supply could be counted and packed into storage 

containers, ten responsible employees were retained on the payroll. It required 

about four weeks to complete the sorting and packing of incompleted bag pieces. 

As this work was in progress, records and flies were consolidated and 

transferred to the New River General Files; office furniture and incidental 

supplies were returned to the Warehouse for credit; rolls of new cloth in 
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stock were measured, counted, and returned to the Warehouse. Maintenance . 

parts and supplies for sowing machines, printing presses, cloth cutters, cloth 

spreaders, etc., were packed. Identified, and returned to warehouse stock. 

All operating equipment in the Sewing Room, Printing Room, and Cutting 

Room was disassembled, treated, and stored. Cloth bags were provided to cover 

sewing machines in storage, l^e Room equipment was treated, put in shutdown 

condition, and left in place. Disassembling, treating, and storing was done 

in accordance with approved shutdom procedure. 

The Bag Manufacturing Building was cleaned; Class "A" Property was inven­

toried; and the building was accepted by Ordnance on November 28, 1945. 

Laundry equipment was crated or boxed and shipped on instructions re­

ceived from the Government. The Laundry Building was cleaned and a Class "A" 

Inventory was taken and accepted by Ordnance on November 20, 1945. 

3. Bag Loading Departments 

a. 5bokeleas loading Department 

Mth the termination of Loading Operations on each Loading Line, 

operating crews transferred all powder and charges from Operating buildings 

to the outgoing Magazine for shipment to the Magazine Area for storage. The 

buildings and surrounding areas were given a general cleaning, thereby 

placing the area in a safe condition for the Maintenance Department to carry 

out the shutdown procedure. 

Buildings were inspected by the Fire Department personnel and permits 

were issued for dismantling equipment. Machinery and equipment was removed 

and cleaned by approved methods. Utilities were disconnected, cleaned, and 

put in shutdown condition. Each house was thoroughly washed and cleaned 

and the premises cleaned and flashed. Sprinkler systems were cut off and 

put in shutdown condition. After an inventory of Class "A" Property was 

made, the buildings were accepted l?y the Ordnance Department on November 13, 1945. 
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Records and files were consolidated and transferred to the New River 

General Files. 

b. Black Powder Loading Department 

The same general procedure was followed in shutting down the Black 

Powder Loading Department as was applied to the Smokeless Loading Department. 

After equipment was removed from the Black Powder Operating buildings, it 

was thoroughly washed with hot water and steam before further cleaning was 

done in order that possible contamination fJcom black-powder dust would be 

eliminated. 

The Flash Reducer Screen and Diy Unit was cleaned, dismantled, crated, 

and shipped on orders from Ordnance to Hoosier Ordnance P'lant, Charlestown, 

Indiana. 

Screen and Dry Unit No. 1 was cleaned, and the Screen Unit, Drive, 

etc., were stored in the Warehouse, The Dry Unit was disassembled, treated 

according to the shutdown procedure, and left in the Drier Building. 

Class "A" Property was inventoried, and the buildings were accepted 

by the Ordnance Department on November 13# 19A5« 

Records and files were transferred to the New River General Files. 

4. Magazine Department 

The Magazine Office Building was vacated; the boilers and utilities 

.were put in shutdown condition; Class "A" Property was Inventoried; and the 

building was accepted by Ordnance on November 20, 1945* 

Automotive equipment in excess of current needs was turned in — 

thoroughly cleaned and declared excess to the transportation officer. Third 

Transportation Zone. The Loading Platform Area was flashed to remove the 

possibility of powder contamination. 

IgLooSf Magazines, Loading Platfoims, and the Magasine Area Carpenter 

Shop remained as Operating buildings, and were accepted by Ordneuice as such. 

^DECLASSIFIED 
'Authority,/ 
ByO^NARA Date 



REPRODUCED AT THE NATIONAL ARCHIVES . 

•SlO 

13. Accounting Departmant 

Ihe Accounting Department maintained its normal functions of supplying 

Radford Ordnance Accounting Department vdth statistical information until the 

contract was cancelled. D^artmental Files were then consolidated with the 

New River General Files, 

lA. Warehouses and Staff Houses 

Warehouses, Staff Houses, Garages, and the Boiler House were retained as 

Operating buildings. After Class "A" Property Inventory was taken, these 

buildings were accepted by the Ordnance Department on November 28, 1945. 

15. Adninistration Buildings 

The building which was formerly occupied by the Ordnance Department and 

which was vacant during the reactivated period of New River's operation was 

cleaned, inventoried, and accepted b7 Ordnance on November 27, 1945. 

The Hercules Administration Building was inventoried for Glass "A" Property 

and turned over to Ordnance at the time Hercules Powder Company relinquished 
* 

control to the Ordnance Department of the New River Ordnance Plant on November 

28, 1945. 

16. Man-hours and Costs 

A schedule of man-hours and costs incurred in closing the New River Ordnance 

Plant is found on the following page. 
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Administration Building-First Aid Station-Guard Headquarters. After conver-

sion it was turned over to Ordnance as an Operating Building, ^ 

10. Dgpaytffiept 

The Fire Department and Sanitation Service remained in force. The Fire 

Department Building and the incinerator were accepted by Ordnance as Operating 

buildings, 

11. Safety Department 

The Safety Department played an active part in placing the plant in a 

shutdovn condition. Procedures and practices applied in cleaning Ebcplosives 

buildings and areas were followed very carefully in an effort to point out 

the unusual hazards that might arise, and accordingly prevent unnecessary 

personal injuries and property damage, 

A burner for flashing the areas adjacent to Explosives buildings was 

developed from an existing tar-pot heater, Tiiis burner permitted efficient 

heating of contaminated soil and gravel and at the same time gave ample 

protection to the operator. 

All cases of injuries involving potential compensation claims were 

reviewed and properly reported to the insurance carrier in order that 

interests of both the employee and the employer would be protected. 

Records and files of the department were ultimately placed with the 

New River Gieneral Files. 

12. P;iannlng Cogt^roi, D^partmept^ 

The supervisor of the Planning and Control Department made certain that 

all outstanding orders for materials were cancelled after orders to cease 

operations had been received. An inventory of essential materials was made 

and production records were reconciled. Department Files were closed and 

placed in the New River General Files. 
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After installation of the First Aid Station at Building No, 201, the ^ . 

Hospital Building was cleaned and accepted by Ordnance on November 28, 1945, 

7, Service Group Organizations 

Miscellaneous organizations responsible directly to the service superin­

tendent were shutdown as provided in the Shutdown Manual in the following 

manner: 

Change Houses and lookers were cleaned and prepared dn shutdown condition. 

Class "A" Property was inventoried and accepted with lockers in place by 

Ordnance, 

Cafeteria equipment was moved to the Warehouse; the building was cleaned; 

and Class "A" Property was inventoried and accepted by Ordnance on November 13, 

1945, 

Property belonging to the New River Recreation Association was distributed 

to various charitable and civic organizations. Plant property used in the 

Recreation Building was packed and shipped as directed by Ordnance, 

The Motor Pool Office and Gasoline Station were retained as Operating 

buildings and accepted as such. 

Records pertaining to THE LOADING LINE, the plant paper, were transferred 

to the New River Files, 

8, Personnel Department 

All Personnel Files were transferred to the Radford Ordnance Works and, 

under supervision of the two remaining members of the Personnel Department, 

were consolidated to provide a complete informational file on each individual 

employee and applicant, 

Fumiture and identification equipment was stored in the Warehouse; Class 

"A" Property was inventoried; and the building was accepted by Ordnance on 

November 20, 1945, 

9, Guard Force 

Hie Guard Force remained intact thrqughout the life of the contract; 

Guard Headquarters, Building No, 201, was converted to a ccmbination 
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Magazine Department records were placed in the New River General Files,-- •; > 

5. EfifiipeeT;j.pg Department 

Activities under supervision of the Engineering Department were, in general, 

malhtaihed intact throughout the life of the contract as it applied to New River, 

Buildings in which divisions of the department functioned were retained as 

Operating buildings, and after Class "A" Property was inventoried they were 

accepted by Ordnance as such on dates shown below« 

These buildings included: 

Combined Shops 
Electric Shop 
Outside Maintenance 
Office and Shed 

Boiler House 
Water Treating and 
Sewage Disposal Plant 

Pumping Station 

Accepted by Ordnance 

November 20, 1945 
November 27, 1945 

November 28, 1945 
November 13, 1945 

November 27, 1945 
November 13, 1945 

6, Medical Department 

The Medical Department remained intact throughout the life of the contract, 

although on a reduced scale. 

In preparing the Hospital for shutdown, an inventory of Class "A" Property 

was made, and surplus furniture and office equipnent was moved into storage at 

the Warehouse, The £-ray equipment and surplus medical supplies were crated, 

boxed, and shipped, upon receiving orders from the Ordnance Department, 

Sufficient equipment and supplies were retained to equip a First Aid Room, 

installed in Building No, 201, 

Individual medical records were consolidated and transferred to the Radford 

Plant for further consolidation with the New River Personnel Files, The consolida­

tion of these files required the services of three people for six weeks. 

Departmental files were placed in New River General Files, 
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